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ABSTRACT
AIm: To investigate the clinical features, prognostic factors and survival times of cervical cancer patients with brain metastasis.
MaterIal and Methods: We retrospectively reviewed the medical records of 820 patients with cervical cancer. Data were
analyzed using SPSS version 12.0 statistical software (SPSS, Chicago, IL, USA). Overall survival, time interval from diagnosis of
cervical cancer to identification of brain metastasis, and median survival time after diagnosis of brain metastasis were calculated
using Kaplan–Meier curve analysis. The log-rank test was used to compare differences in survival. Differences were assumed
statistically significant when p-values were <0.05.
Results: The incidence of brain metastases from cervical cancer in our institution was 1.82% (15/820) over a ten-year period. The
median time interval from diagnosis of cervical cancer to detection of brain metastasis was 12.5 months (range: 2.9–91.9 months).
Stage and tumor diameter were found to be significant relating to the interval from diagnosis of cervical cancer to detection of brain
metastasis (p=0.001 for both).
ConclusIon: This study provides much information about the prognosis of patients with brain metastases from cervical cancer
and highlights the importance of initial stage and tumor diameter when determining the time interval until development of brain
metastasis.
Keywords: Cervical carcinoma, Brain metastasis, Prognosis

█

Introduction

U

terine cervical cancer is the second most common
malignancy in women worldwide (9,14,16). It spreads
most often via local extension and through the
lymphatics to the retroperitoneal lymph nodes. Distant organs
are reached by hematogenous dissemination, which occurs
infrequently, but especially influences the lungs, liver, bones,
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and extrapelvic lymph nodes (1,8). Despite the fact that
metastatic brain tumors are said to constitute up to 50% of
adult brain tumors, those arising from cervical cancer are a
rare event, with an incidence rate between 0.4 to 1.2% among
cervical cancer cases (3,4,7,13). Therefore, there are only case
reports or small case series related to these rare metastases
in the English medical literature (10–12,15-17). The median
survival time from determination of brain metastasis from
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cervical cancer to death was reported to be 2.3 months in the
cohort of the University of Minnesota Women’s Health Center
(13).
Because of the rarity of brain metastasis from cervical cancer,
optimal treatment modality and prognosis are not fully known.
When brain metastasis develops in patients with cervical
cancer, it is indicator of a poor prognosis. If brain metastasis is
detected late in the progression of the disease, the treatment
modality is completely unsatisfactory. The aim of our study
was to investigate the clinical features, prognostic factors,
treatment modalities, and survival times of cervical cancer
patients with brain metastasis.
█

Material and Methods

Patient Selection and Data Collection
The medical records of 820 patients with cervix cancer
at Radiation Oncology Clinic of Okmeydanı Training and
Research Hospital between 1996 and 2006 were reviewed
retrospectively. We identified fifteen patients with brain
metastasis and assessed their survival, clinical progression,
and the general characteristics of their case. Surgery reports,
pathology reports, and clinical follow-up notes in the patient
clinical charts were also reviewed. Patients with a secondary
malignancy such as lung or breast cancer were excluded
because brain metastasis may clinically originate from
other malignancies at a higher rate. All patients with brain
metastasis were examined in terms of prognostic factors,
treatment modalities, and survival. Data reviewed and verified
for each patient included: age; initial International Federation
of Gynecology and Obstetrics (FIGO) stage; initial treatment;
histopathologic findings; presence of other organ metastasis;
diagnostic method and treatment of brain metastasis;
recurrence date; date of metastasis; date of death or last
follow-up appointment; and time intervals between the date
of diagnosis of brain metastases and death or last follow-up.
Staging
Patients were staged according to FIGO staging criteria. Initial
clinical staging was determined by a pelvic examination from
a radiation oncologist and a gynecologic oncologist. Imaging
to detect the presence of a primary tumor and metastases
included computed tomography (CT) and/or magnetic
resonance imaging (MRI) of the chest, abdomen, and pelvis.
When symptoms of brain metastasis were suspected, patients
were imaged with CT and/or MRI.
Follow-up
The patients were scheduled for follow-up appointments every
three months after receiving initial cervical cancer treatments,
then every six months over the next three years, and then once
a year until disease recurrence, metastasis, or death. Patients
received follow-up over a median of 22.2 months with a range
of 4.6 months up to 98.2 months.
Radiation Therapy (RT)
Radiotherapy was performed to the whole brain using 6 MV
photon or cobalt 60 from right and left lateral fields. Doses of

whole brain radiation therapy (WBRT) averaged 30 Gy at 10
fractions (Range: 10-30 Gy).
Factors Analyzed
Six potential prognostic variables were chosen based on the
previously published clinical trials. Each variable was divided
into two categories: age (< 50 or ≥ 50); FIGO stage (≤ IIB
or > IIB); pelvic lymph node (negative or positive); maximal
tumor diameter (≤ 6 cm or > 6 cm); grade (Grade 2 or 3); and
histology (Squamous cell carcinoma (SCC) or non-squamous
cell carcinoma (NSCC)).
Statistics
Data were analyzed using SPSS version 12.0 statistical
software (SPSS, Chicago, IL, USA). Overall survival (OS), time
interval from diagnosis of cervical cancer to identification of
brain metastasis, and median survival time after diagnosis of
brain metastasis were calculated using Kaplan–Meier curve
analysis. The log-rank test was used to compare differences
in survival. Differences were assumed to be statistically
significant when p-values were <0.05.
█

Results

The incidence of brain metastases from cervical cancer in
our institution was 1.82% (15/820) over a period of ten years.
Patient properties are shown in Table I. The median age at
time of initial diagnosis of cervical cancer was 50 years old
(range: 32–77 years old). Concerning the initial FIGO stage,
seven (46.7%) patients had stage IIB disease, two (13.3%)
had stage IIA disease, two (13.3%) had stage IVA disease,
and one (6.7%) each had stage IB1, IB2, IIIA and IVB disease.
Eleven patients (73.3%) had SCC, three had adenocarcinoma
(AC), and one had clear cell carcinoma. The pelvic lymph node
(PLN) metastasis was positive in five patients (33.3%) and
the paraaortic lymph node (PALN) metastasis was positive in
only two patients at initial assessment. Ten patients (66.7%)
had grade 3 diseases. Tumor diameter was ≥ 4 cm in twelve
patients (80%). Five patients had surgery, undergoing either
type I or II hysterectomy. Three patients received postoperative
radiation therapy (post-op RT) and one patient was treated
with post-op concurrent chemoradiation therapy (CCRT) for
the initial disease. Forty percent of patients were treated with
definitive RT and 26.6% of inoperable cases received CCRT,
using weekly cisplatin 40 mg/m2 as the chemotherapy agent
for CCRT. There was local recurrence in 4 patients and lymph
node metastasis in 80% of patients. Five patients had only
brain metastasis, while others had lung, bone, spinal cord,
or multi-organ metastases in addition to brain metastasis.
Fourteen of the fifteen patients with brain metastases
had multiple brain metastases. There was a solitary brain
metastasis in only one patient and this patient was treated
with whole brain irradiation due to refusal of metastasectomy.
Treatment for brain metastasis was WBRT in 60% of patients
using median doses of 30 Gy (range:10-30 Gy). When the
performance status of patients with brain metastases was
assessed according to the ECOG PS (Eastern Cooperative
Oncology Group Performance Status) criteria, ECOG PS was
4 in eight patients, 3 in six patients and 2 in only one patients.
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Table I: Patients Characteristics

Variables
Age (years)

FIGO stage

Number (n)
Average
Range

PLN
Paraaortic nodal metastasis
Grade
Greatest tumor diameter

1

6.7

IB2

1

6.7

IIA

2

13.3

IIB

7

46.7

IIIA

1

6.7

IVA

2

13.3

IVB

1

6.7

11

73.3

Adenocarcinoma

3

Clear cell carcinoma

1

6.7

Negative

10

66.7

Positive

5

33.3

Negative

13

86.7

Initial treatment

Local recurrence
LN metastasis

Side of distant metastasis

Treatment of brain metastasis
WBRT dose (cGy)

20

Positive

2

13.3

2

5

33.3

3

10

66.7

<4 cm

3

20

4-6 cm

7

46.7

>6 cm
Initial surgery

32-77

IB1

Squamous cell carcinoma
Tumor histology

Percentage (%)

50

5

33.3

Inoperable

10

66.7

Operated

5

33.3

Definitive RT

6

40.0

CCRT

4

26.6

Post-op RT

3

20

Post-op CCRT

1

6.7

Only operated

1

6.7

Negative

11

73.3

Positive

4

26.7

Negative

3

20

Positive

12

80

Only brain

5

33.3

Brain and lung

5

33.3

Brain and bone

2

13.3

Brain and spinal cord

1

6.7

Brain and multiple organs

2

13.3

WBRT

9

60.0

6

40.0

Supportive care
Average
Range

3000
1000-3000

PLN: Pelvic lymph node, LN: Lymph node, RT: Radiation therapy, CCRT: Concurrent chemo-radiation therapy, WBRT: Whole brain radiation
therapy.
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Six patients did not receive RT or chemotherapy except for
symptomatic treatment for brain metastases due to their
poor performance. The median time interval from cervical
cancer diagnosis to detection of brain metastasis was 12.5
months (range: 2.9–91.9 months). Median survival time from
identification of brain metastasis to death was 4.1 months
(range: 0.3–22.6 months). Median overall survival of fifteen
cases with brain metastasis from cervical cancer was 22.2
months (range: 4.6–98.2 months).
Tables II, III, and IV show the results of the univariate analysis.
Among the variables in the univariate analysis, age groups
and PLN metastasis were identified to have prognostic
significance on survival after identification of brain metastasis
(p=0.04 and p=0.01, respectively) (Table II). Six variables were
analyzed for OS and interval from diagnosis of cervical cancer
to identification of brain metastasis. Stage and tumor diameter
were found to be significant regarding the interval from

diagnosis of cervical cancer to detection of brain metastasis
(p=0.001 for both) (Table III). Stage and tumor diameter were
also significant for overall survival in our univariate analysis
(p=0.001 for both) (Table IV).
█

Discussion

Brain metastasis is the most common intracranial tumor in
adults, frequently occurring in patients with lung cancer, breast
cancer and melanoma. However, it is a rare development in
uterine cervical cancer, with an incidence rate of only 0.4%
to 1.2% (3,4,7,16). Recently, brain metastasis has been
seen more frequently. This increase may be due to improved
diagnostic methods (such as MRI) for brain metastasis and
better OS rate coming from more efficient treatment options.
We found the incidence of brain metastasis from cervical
carcinoma in our institution was 1.82 % (15/820).

Table II: Univariate Analysis of Survival Time After Diagnosis of Brain Metastasis by Categorical Variable

Variable

Log-rank test value

Degrees of freedom

p value

Age groups

4.02

1

0.04

Stage groups

2.92

1

0.08

Pelvic lymph node

5.78

1

0.01

Grade

0.07

1

0.78

Histology

0.01

1

0.90

Maximal tumor diameter

3.52

2

0.17

Table III: Univariate Analysis of Time Interval from Diagnosis of Cervical Cancer to Identification of Brain Metastasis by Categorical
Variable

Variable
Age groups
Stage groups

Log-rank test value

Degrees of freedom

p value

0.009

1

0.92

1

0.001

15.5

Pelvic lymph node

1.38

1

0.23

Grade

2.13

1

0.14

Histology

0.21

1

0.64

2

0.001

Maximal tumor diameter

15.6

Table IV: Univariate Analysis of Overall Survival by Categorical Variable

Variable

Log-rank test value

Degrees of freedom

p value

0.24

1

0.62

13.4

1

0.001

Pelvic lymph node

2.9

1

0.08

Grade

1.5

1

0.21

Histology

0.01

1

0.92

2

0.001

Age groups
Stage groups

Maximal tumor diameter

13.9
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Once brain metastases have developed, the prognosis of a
patient with cervical cancer is poor, with a low survival rate
after detection of the metastasis. In a study by Chura et al. (3),
the median survival time from diagnosis of brain metastasis of
uterine cervical cancer to death was reported to be 2.3 months
(range: 0.3– 7.9 months). Hwang et al. (6) reported that the
median survival time after diagnosis of the brain metastasis
was 5.9 months (range: 0.7–19 months). In our series, the
median survival time from diagnosis of brain metastasis to
death was 4.1 months (range: 0.3– 22.6 months).
In a previous study, the median interval from the diagnosis
of the primary cancer to the appearance of brain metastases
was twelve months in five patients (10), while Cormio et al. (5)
reported that it was eighteen months. In addition, Chung et al.
(2) reported a median interval of 38 months (range: 8.7–127.2
months) and Ikeda et al. (7) reported 28.4 months (range: 6.161.8 months). Our report is comparable to previous studies,
finding a median interval from diagnosis of the primary cancer
to brain metastasis of 12.5 months (range: 2.9– 91.9 months).
Brain metastasis may occur in any histologic type of uterine
cervical cancer, but the most common subtype is squamous
cell carcinoma (2, 6). Ikeda et al. report (7) that five of their eight
cases had an SCC histology. In our series, eleven patients
(73.3%) had SCC and four patients had non-SCC histology
(three adenocarcinoma and one clear cell carcinoma).
However, in our study, histology was not a significant variable
in the univariate analysis of time interval from diagnosis of
cervical cancer to identification of brain metastasis or survival
time after diagnosis (p>0.05).

Figure 1: Time interval from diagnosis of cervical cancer to
identification of brain metastasis according to the stage groups
(p=0.001).

In the study by Hwang et al. (6), most of the cases were at an
advanced stage, as the initial stage in six of eleven patients
was higher than stage IIB and in two cases, the stage was
unknown. Ikeda et al. (7) reported that the initial stage was
IIB in four of eight patients with brain metastasis from uterine
cervical cancer. In a series of twelve cases from Chura et al.
(3), nine patients were stage IIB or below, while three patients
were higher than stage IIB. In our study, four cases had an
initial stage higher than IIB and eleven patients were stage IIB
or below. We found that overall survival was better and time
interval from diagnosis of cervical cancer to identification of
brain was longer in stages IIB and below compared to those
with more advanced stages (p=0.001 for both) (Figure 1).
Although the previous studies presented sizes of brain
metastases, the diameter of primary tumor was reported only
in few case reports. Setoodeh et al. (15) evaluated two cases
with brain metastasis that had large cervical masses (12 cm
and 10 cm). In our study, maximal diameter of the primary
tumor was a significant variable in the univariate analysis of
time interval from diagnosis of cervical cancer to identification
of brain metastasis and OS (p=0.001 for both). We showed
that when the diameter of primary tumor in cervix was more
than 6 cm, the brain metastases developed more quickly
(Figure 2).
Chung et al. (2) reported that in their study, there were six
patients under age fifty, and they had a lower survival rate
after treatment of brain metastasis. Both age and pelvic lymph
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Figure 2: Time interval from diagnosis of cervical cancer to
identification of brain metastasis according to the tumor diameter
(p=0.001).

node metastasis were significant variables for survival time
after diagnosis of brain metastasis in our study (p<0.05 for
both). We found that when age was < 50 or PLN metastasis
was positive, survival time after diagnosis of brain metastasis
was reduced.
There were some limitations to our study. First, it is a
retrospective study. Second, according to the literature,
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although we had a reasonable number of patients with brain
metastasis from cervical cancer, they were not enough to
analyze. The analysis we performed was designed to give a
better idea about prognostic factors with the log-rank test.
Finally, because there are insufficient publications in English
literature related to this subject, our findings could not be
compared to them effectively.
█

Conclusion

It is premature to draw statistical conclusions from this
retrospective study. However, it provides much needed
information about the prognosis of patients with brain
metastases from cervical cancer. Our analysis indicates that
initial stage and tumor diameter are important in determining
the time interval until development of brain metastasis.
█
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