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ABSTRACT

Objective: We aimed to evaluate the demagraphic and clinical characteristics of patients diagnosed with brain metastases of gynecological origin and ta
analyze the factars affecting prognaosis after the diagnasis of brain metastases.

Material and Methods: Forty-eight patients with brain metastases who were followed for gynecological cancer in Baskent University's Department of
Gynecological Oncology between 2008 and 2021 were evaluated retrospectively. Demaographic, clinical, and pathological characteristics of the patients and
the distribution of treatments according to gynecological cancers since the time of primary diagnosis were noted. Median survival times after the diagnaosis

of brain metastasis were evaluated statistically. Prognastic factors affecting the process of brain metastasis and survival after diagnosis were statistically
analyzed.

Results: The median survival time after the diagnosis of brain metastasis was 8 months. It was 12 manths in cases of ovarian cancer, 4 manths for endometrial
cancer, 8 months far cervical cancer, 3 months for vulvar cancer, and 4 months far uterine sarcomas. In univariate analysis, lesion number, localization,
extracranial metastasis status, and treatment method were found to be associated with survival after brain metastasis, while lesion localization and treatment
method were independent variables affecting prognosis in multivariate analysis.

Conclusion: Patients with the best prognosis after brain metastasis were treated with combined therapy. However, stereotactic brain radiotherapy alone had
a better prognosis compared to patients who received whaole brain radiotherapy alone.
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OZET

Amac: Jinekolojik kdkenli beyin metastaz tamisi alan hastalarin demografik ve klinik Gzelliklerini degerlendirmeyi ve beyin metastaz tanisindan sonra
prognozu etkileyen faktdrleri incelemeyi amacladik.

Materyal ve Metod: Baskent Universitesi Jinekolojik Onkoloji Anabilim Dali'nda 2008-2021 willan arasinda jinekolojik kanser nedeniyle takip edilen
ve beyin metastaz tanisi alan 48 hasta retrospektif oclarak degerlendirildi. Hastalann demografik, klinik ve patolojik ozellikleri ile ilk tarm anindan itibaren
uygulanan tedavilerin jinekolojik kanserlere gore dagilimi tespit edildi. Beyin metastaz teshisi konulduktan sonra medyan sagkalim siireleri istatistiksel olarak
dederlendirildi. Taru sonrasi beyin metastazi sonrasi sagkalimi etkileyen prognostik faktarler istatistiksel olarak analiz edildi.

Bulgular: Beyin metastaz teshisi konulduktan sonra medyan sagkalim suresi 8 aydi. Over kanserinde 12 ay, endometrial kanserde 4 ay, rahim agz kanserinde
8 ay, vulva kanserinde 3 ay, rahim sarkomlarinda 4 aydi. Univaryant analizde lezyon sayisi, lokalizasyonu, ekstrakraniyal metastaz durumu ve tedavi yantemi

beyin metastazi sonrasi sagkalim ile iliskili bulunurken, multivaryant analizde lezyon lokalizasyonu ve tedavi yontemi prognozu etkileyen bagimsiz degiskenler
olarak bulundu.

Sonug: Beyin metastazindan sonra prognozun en iyi kombine tedavi sonrasinda elde edildigi garildid. Bununla birlikte, tek basina stereotaktik beyin
radyoterapisi, tek basina tim beyin radyoterapisi alan hastalara kiyasla daha iyi bir prognoza sahipti.

Anahtar kelimeler: Jinekolojik malignite, Beyin metastazi, Prognostik faktar, Radyoterapi
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Introduction

Brain metastasis (BM) is an important condition asso-
ciated with serious morbidity and mortality in cancer
patients (1). While it is more common in cases of breast
cancer, lung cancer, and malignant melanoma, it is
rarely seen in gynecological cancers (2). It was reported
to occur at rates of 0.3% to 12% in cases of ovarian
cancer, 0.2% to 2% in endometrial cancer, and 0.2%
to 2.1% 1in cervical cancer (3-7). There is not enough
knowledge about the incidence of BM in cases of vulvar
cancer or uterine sarcoma (8, 9).

In cases of gynecological cancer with BM, the prog-
nosis is very poor and survival is unfortunately still
expressed in months. The median survival time after
BM was reported as 6 months in cases of gynecological
cancer in general and as 10.1, 7.5, and 5 months in
ovarian, endometrial, and cervical cancers according to
gynecological origin, respectively (3, 10).

In recent years, it has been reported that the survival
rates of patients with BM have increased with develop-
ments in surgical techniques and radiotherapy technol-
ogy. Whole brain radiotherapy (WBRT) has been used
for many years to treat BM and it is applied as irradia-
tion to the whole brain. Stereotactic brain radiotherapy
(SBRT), on the other hand, involves the application of a
high-dose gamma knife beam specifically to the lesion.
Its use is becoming more common due to the high ef-
ficacy of the treatment and fewer side effects (11, 12).

It has been reported that patients with younger ages,
high performance status, and no extracranial metasta-
ses have better prognosis after the diagnosis of BM (13).
The morphological features of the tumor are thought to
be important factors in determining both the prognosis
and the appropriate treatment (14).

The current study aimed to evaluate the demograph-
ic and clinical characteristics of patients diagnosed with
BM of gynecological origin and to analyze the factors
affecting prognosis after the diagnosis of BM.

Material and Methods

A retrospective analysis of the data of patients followed
in Baskent University's Gynecological Oncology De-
partment between January 2008 and December 2021
was performed. Patients with clinical suspicion of BM
underwent surgical confirmation with imaging mo-
dalities as appropriate for each case (Figure 1). The
inclusion criteria of the study included pathological
diagnosis of primary gynecological malignancies, diag-
nosis of BM by computed tomography and/or magnetic
resonance imaging, and no prior BM. Exclusion criteria
were a history of malignancy other than gynecological
cancer and the presence of neuromuscular disease un-
related to central nervous system disease and/or BM.
The follow-up data and treatment information of pa-
tients who received part of their treatment in another
center due to gynecological malignancy and/or BM
were included in the study after their eligibility for the
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Figure 1: Distribution of brain metastasis diagnosis methods according to patients
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study was confirmed. From the time of diagnosis of the
primary malignancy, all treatments applied for the pa-
tients were determined by the gynecological oncology
board.

BMs were detected in 48 patients followed for gy-
necological malignancies. Stage, tumor grade, and
initial treatments applied were noted according to the
origin of the gynecological malignancy. The origin and
grade of the tumors were determined by pathologists
experienced in gynecological cancers and subsequently
re-evaluated and revised by a different pathologist ac-
cording to the 2020 classification of the World Health
Organization (WHO). The current International Fed-
eration of Gynecology and Obstetrics (FIGO) classifica-
tion was used for staging. Initial treatments for gyneco-
logical malignancies included neoadjuvant chemother-
apy, chemotherapy and radiotherapy, surgery (primary
staging or primary cytoreduction) followed by chemo-
therapy, and surgery followed by chemotherapy and
radiotherapy. The age, Karnofsky performance status
(KPS) score, diagnostic method, extracranial metastasis
status, morphological features of the lesion, and treat-
ment modality of the patients diagnosed with BM were
specified. The number of lesions was evaluated as sin-
gle or multiple (=2). Lesion localization was evaluated
as supratentorial (brain parenchyma tissue), infraten-
torial (cerebellum, brain stem), or both infratentorial
and supratentorial, and lesion sizes were recorded as
<3 cm or 23 cm. Treatment modalities for BM were
evaluated in 4 main groups that included patients who

Table 1 « Demographic and Clinical Characteristics

underwent palliative treatment, surgery, radiotherapy
(WBRT/SBRT), and combined treatment (postsurgical
radiotherapy).

IBM SPSS Statistics 23.0 (IBM Corp., Armonk, NY,
USA) was used for statistical analysis. Data were re-
ported as medians and ranges for continuous variables,
while binary variables were reported as numbers and
percentages. Chi-square tests, ANOVA, and t-tests were
used as appropriate for comparisons between variables.
Kaplan-Meier and log-rank tests were used to analyze
survival. Factors affecting survival were evaluated with
multivariate Cox regression analysis (p<0.05). Hazard
ratios (HRs) were stated at 95% confidence intervals

(95% Cls).

Results

The median follow-up time of the patients was 37.5
(1-161) months. According to cancer type, the follow-
up duration was 42 (1-161) months for ovarian cancer,
28 (5-115) months for endometrial cancer, 25 (5-93)
months for cervical cancer, 49.5 (37-62) months for
vulvar cancer, and 35 (5-116) months for sarcoma.
Twenty-seven (56.3%) patients had ovarian cancer, 8
(16.8%) had endometrial cancer, 7 (14.6%) had cervical
cancer, 2 (4.2%) had vulvar cancer, and 4 (8.4%) had
sarcoma. The demographic and clinical characteristics
of patients diagnosed with BM are provided in Table 1
according to the diagnosis of the primary malignancy

GYE::T:L::_QIC Ovary Endometrium Cervix
n=48 (100%) n=27 (56.3%) n=8 (16.8%) n=7 (14.6%)
Follow-up period after ) y 5 :
BM disginosis (niowths) 20.5 (1-147) 27 (1-147) 125(1-111) 14 (2-85)
MeghnAge MDIgRORSE comouais) 56 (27-80) 64 (53-70) 55 (47-67)
of BM
Stage
| 3 (6.3%) - 1(12,5%) 1(14.2%)
I 6 (12.6%) 1(3.8%) 1(12,5%) 3 (43.2%)
Il 33 (74.3%) 22 (81.4%) 4 (50%) 2 (28.4%)
\" 8 (16.8%) 4 (14.8%) 2 (25%) 1(14.2%)
Grade
Low - - - -
Modarate 6 (14,3%) = 2 (25%) 3 (50%)
High 36 (85,75) 27 (100%) 6 (%75) 3 (50%)
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Table 1 « Demographic and Clinical Characteristics (Devami)

Gynecologic

Cancis Ovary Endometrium Cervix
n=48 (100%) n=27 (56.3%) n=8 (16.8%) n=7 (14.6%)
Initial Treatment
Neodjuvant
o S — 3 (6.3%) 1(3.8%) 1(12.5%) 1(14.3%)
Chemotherapy + .
Radiotherapy 2 (4.2%) 1(14.3%)
Surgery +
Chemotherapy 35 (79%) 26 (96.2%) 6 (75%) 1(14.3%)
Surgery +
Chemotherapy + 5(10,5%) 1(12.5%) 4 (57.1%)
Radiotherapy
KPS Score
< 30 28 (58.3%) 14 (51.9%) 6 (75%) 4 (57.1%)
> 30 20(41.7%) 12(48.1%) 2 (25%) 3 (42.9%)
Extracranial Metastases
Absent 14 (29.2%) 11 (68.7%) 1(6.25%) 2(13.5%)
Present 34 (70.85%) 16 (50.5%) 7 (21.8%) 5(15.6%)

BM: Brain Metastasis; KPS: Karnofsky Performans Scale

as ovarian, endometrial, or cervical cancer. The me-
dian time between cancer diagnosis and BM was 20.5
months. According to the gynecological origin, it was
27 (1-147), 12.5 (1-111), and 14 (2-85) months for
ovarian, endometrial, and cervical cancers, respectively
The median age at the time of diagnosis of BM was 59.5
(29-81.5) years. For ovarian, endometrial, and cervi-
cal cancers it was 56 (27-80), 64 (53-70), and 55 (47-
67) years, respectively. Forty-two (73.2%) cases were
stage I1I-IV and 6 (16.8%) cases were stage I-11, while
36 (85.7%) patients had grade 3 tumors and 6 (14.3%)
had grade 2 tumors. The initial treatment for the prima-
ry malignancy was surgery followed by chemotherapy
for 35 (79%) patients, chemotherapy and radiotherapy
for 5 (10.5%), chemotherapy and radiotherapy for 2
(4.2%), and neoadjuvant chemotherapy for 3 (6.3%).
At the time of BM diagnosis, the KPS score of 28
(58.3%) patients was <30 and 20 (41.7%) patients
had KPS scores of >30. The diagnosis of BM was made
by imaging after clinical preliminary diagnosis for 31
(61.5%) patients, while both imaging and surgical bi-
opsy were performed for 17 (30.5%) patients. Thirty-

four (70.8%) patients had extracranial metastases and
14 (29.2%) patients had isolated BMs, and 28 (58.7%)
patients had multiple BM lesions and 20 (41.3%) had a
single lesion. Tumor size was <3 cm in 24 (50%) cases
and 23 c¢cm in 24 (50%) cases. Tumors were present
in 22 (45.8%) cases in a supratentorial location, in 7
(14.6%) cases in an infratentorial location, and in 19
(39.6%) cases in both locations (Table 2).

Considering the treatments for BM, 11(22.9%) pa-
tients underwent palliative treatment and 1 (2.1%) pa-
tient underwent surgical resection alone. There were
23 (48%) patients in the radiotherapy-only group, and
17 (35.5%) of those patients received WBRT while 6
(12.5%) underwent SBRT. Combined therapy was ap-
plied for 13 (27 %) patients, and after surgical resec-
tion, 9 (18.7%) patients received WBRT while 4 (8.3%)
patients received SBRT.

The median survival time after BM was 8 months.
It was 12 months for patients with ovarian cancer, 4
months for endometrial cancer, 8 months for cervical
cancer, 3 months for vulvar cancer, and 4 months for
sarcoma (p=0.41) (Figure 2).
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Figure 2: Median survival times after brain metastasis (months)

Table 2 « Morphological Features of BM Lesion

Gynecologic
Cancer
(n=48, %100)

Ovary Endometrium Cervix
(n=27, 56.3%) (n=8, 16.8%) (n=7, 14,6%)

Number of BM
Single 20 (41.7%) 11 (55%) 3 (15%) 4 (20%)
Multiple 28 (58.3%) 16 (57.1%) 5(17.8%) 3 (10.7%)
Location of BM
Supratentorial 22 (45.8%) 10 (20.8%) 6 (12.5%) 3 (6.25%)
Infratentorial 7 (14.6%) 5(10.4%) - 1(2.1%)
Suprawentonal -+ 19 (39.6%) 12 (25.0%) 2 (4.2%) 3 (6.2%)
Infratentorial
Maximum Diameter of
BM
< 3cm 24 (50%) 17 (53.0%) 5 (62.5%) 3 (42.8%)
= 3cm 24 (50%) 10 (37.0%) 3 (37.5%) 4 (57.2%)
Treatment Modality
Paliative 11 (22.9%) 6 (12.5%) 2 (4.2%) 2 (4.2%)
Surgical Resection 1(2,1%) - 1(2.1%) -
WBRT 17 (35.5%) 9 (18.7%) 2 (4,2%) 4 (83.0%)
SBRT 6 (12.5%) 4 (8.3%) 1(2,1%) -
Surgical Resection
+ WBRT 9 (18.7%) 6(12.5%) 1(2.1%) 1(2.1%)
Surgical Resection
4 (8.3%) 2 (4.2%) 1(2.1%) -

+ SBRT

BM: Brain Metastasis; WBRT: Whole Brain Treatment; SBRT: Stereotactic Brain Radiotherapy
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Table 3 « Univariate and Multivariate Analysis of Prognostic Factors in Patients with BM*

Univariate Analysis

Multivariate Analysis

Initial HR Cl195%

Number of BM 3.26 0.31-8.92
Location of BM 0.43 0.02-0.67
Extracranial Metastases 2.85 0.34-11.82
Treatment Modality 7.45 1.37-8.54

p values HR Cl195% p values
0.02 2.13 0.38-13.09 0.41
0.01 0.22 0.06-0.78 0.02
0.01 2.20 0.57-8.48 0.25
0.001 3.71 1.44-9.57 0.007

*BM: brain metastases

The effects of prognostic factors in gynecological
cancers after the diagnosis of BM are summarized in
Table 3. In univariate analysis, extracranial metastasis
status (p=0.01), tumor localization (p=0.01), tumor
number (p=0.02), and treatment type (p=0.00) aftect-
ed prognosis. In addition, lesion localization (p=0.007;
HR: 0.22; 95% CI: 0.06-0.78) and treatment modal-
ity (p=0.02; HR: 3.71; 95% CI. 1.44-9.57) were inde-
pendent factors affecting survival after BM diagnosis in
multivariate regression analysis.

Discussion

In the present study, we found that the incidence of BM
among patients with gynecological malignancies was
0.6%. According to cancer type, the rates were 0.85%,
0.31%,0.39%. 1.1%, and 1% for ovarian, endometrial.
cervical, vulvar, and uterine sarcoma, respectively In
multivariate analysis, patients with supratentorial tu-
mors and combined therapy had a better prognosis af-
ter the diagnosis of BM.

In an Italian multicentric study (MITO-19) of pa-
tients with ovarian cancer, the median survival time
after BM was 12 months (15). In the review of endo-
metrial cancer patients performed by Ucella et al., the
median survival after the development of BM was re-
ported as 5 months (16). Curo et al. reported survival
of 2.3 months in their study of cervical cancer patients
(17). These survival outcomes for ovarian and endo-
metrial cancer are similar to our findings, but we have
reported longer survival times for patients with cervi-
cal cancer. The survival times of patients with vulvar
cancer and uterine sarcoma have also been presented
here, but more studies are needed to draw appropriate
comparisons (9, 18, 19).

Combined treatment had the best prognosis among
the treatment groups. In the group of patients receiv-
ing radiotherapy alone, better survival outcomes were
obtained with SBRT. Moreover, patients treated for
BM had a better prognosis than untreated patients.

Mahmoud-Ahmed et al. reported that the median sur-
vival time of patients who received radiotherapy after
surgery was 15 months and the median survival of pa-
tients who received only radiotherapy was 2.4 months
(20). In another study, Gressel et al. reported that the
median survival time of patients who received radio-
therapy after surgery was 10.5 months, while it was 4
months for patients who received radiotherapy alone
(14). Recent studies have shown that better results can
be obtained with SBRT treatment compared to WBRT
because SBRT has fewer side effects and can be used
more effectively for the lesion (21, 22). Meixner et al.
reported that patients who received only SBRT had a
median survival time of 10.7 months and had better
prognosis than patients who received WBRT (23).

Patients with no extracranial metastases, supraten-
torial localization, and a single lesion may have much
better survival with optimal treatment. However, the
correlation with lesion size was not found to be statisti-
cally significant. In previous reports, it was underlined
that the number of lesions and extracranial metastases
are the two most important prognostic factors (12, 23).
In this study, although it was found to be significant in
univariate analysis, its statistical significance could not
be shown in multivariate analysis.

The reported incidence of BM in cases of gyneco-
logical cancers is similar across studies conducted in
the last 50 years and remains lower than 1% (24). At
present, routine screening is not recommended due
to the rarity of BM among patients with gynecologi-
cal cancers (25). These recommendations may change
with early predictions of the diagnosis of BM and the
development of treatment methods (26).

Due to the general rarity of BM in cases of cancers of
gynecological origin, the low number of cases included
in the present study, and the fact that this was a single-
center study, the frequency of BM in this patient popu-
lation may not have been fully expressed. Additionally,
the retrospective nature of the study may have caused
misrepresentation in patient selection.
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In most studies performed to date, survival out-
comes after BM were found to be very poor. We suggest
that the extracranial metastasis status and morphologi-
cal characteristics of the lesion (lesion location, number
of lesions. and size of lesions) should be considered in
the selection of the most appropriate treatment meth-
od. We recommend combined therapy as the best ap-
proach in suitable cases. The more effective use of SBRT
applications rather than WBRT may increase survival
times, but more studies are needed in this regard.
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