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SUMMARY

Introduction Brain metastases from epithelial ovarian cancer (EOC) are rare events. We present a rare
case of single ovarian cancer metastasis to the brain treated with gamma-knife radiosurgery (GKRS).
Case Outline A 65-year-old woman with advanced EOC presented with severe neurologic symptoms.
A single brain metastasis of 3.2 cm with surrounding edema in the left parietal lobe was detected by brain
magnetic resonance imaging (MRI) scan during the work-up. The decision to perform GKRS was due to
a surgical inaccessibility of intracranial lesion. Twelve weeks after the procedure, the MRI scan showed
reduction in the diameter of brain metastasis and surrounding edema and the patient returned to good
mental and motor performance. The patient survived for 22 months following treatment and died from
a progressive intra-abdominal disease. Prognosis of ovarian cancer patients with brain metastases is
generally poor regardless of treatment.

Conclusion Our case shows that GKRS as primary treatment modality for the control of ovarian cancer
metastases to the brain was effective and can be considered as a treatment of choice if international

selection criteria are followed.
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INTRODUCTION

Epithelial ovarian cancer (EOC) is the lead-
ing cause of mortality among gynecologic
malignancies in the developed countries [1].
In recent decades, the natural course of the
disease has changed as a result of better pri-
mary control of intra-abdominal disease with
platinum-based chemotherapy. The patients
with ovarian carcinoma have longer survival
and develop recurrences in rare sites after ini-
tial treatment [2].

Brain is an unusual site for metastases from
a primary EOC, with an estimated range of
incidence of 1-3% [3]. In an autopsy study,
Mayer et al. [4] reported an incidence of 0.87%
in 576 autopsies of patients with EOC. How-
ever, some recent reports suggest an increased
incidence of ovarian cancer metastases to the
brain in patients with prolonged survival as a
late manifestation of disease [5]. Most of the
patients with ovarian cancer metastases to the
brain have advanced stage disease at the time
of diagnosis and poor long-term prognosis re-
gardless of treatment [6, 7].

Due to the rarity of this entity, published
guidelines are based on evidence from case
reports and small clinical series [3]. Therefore
issues concerning management and follow-up
of these patients require specific consideration
due to limited data that exist in the literature.
During the last years, more aggressive treat-

ments for ovarian cancer metastases to the
brain have been promoted, including surgi-
cal resection, whole-brain radiation therapy
(WBRT), stereotactic radiosurgery (SRS) and
chemotherapy alone or in combination [8].
This therapeutic approach may produce pro-
longation of patient survival and in some cases
long-term remissions.

Gamma-knife radiosurgery (GKRS) is an
alternative treatment option in selected cases
without symptoms of brain compression [9]. It
is particularly useful in surgically inaccessible
lesions or where surgical resection is contrain-
dicated due to co-morbidities. However, very
few studies in the literature have investigated
the role of GKRS in the management of ovarian
cancer metastases to the brain [10-17].

We report a rare case of a patient with ad-
vanced stage EOC treated with GKRS for soli-
tary ovarian cancer metastasis to the brain. The
aim of this report is to record the therapeutic
impact of GKRS on the patient’s quality of life
and survival.

CASE REPORT

A 65-year-old woman with advanced EOC dis-
ease (stage IIlc according to the International
Federation of Gynecology and Obstetrics-FI-
GO) presented to our institution with severe
neurologic symptoms. Eight years earlier, she
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Figure 1. Axial T2-weighted brain MRI scan shows a solitary metastatic lesion in the left parietal lobe at the time of GKRS, with the treatment
isodoses superimposed (A), and three months later with significant shrinkage of the tumor and reduction of edema (B)

had been treated with optimal cytoreductive surgery af-
ter detection of an endometrioid adenocarcinoma of low
differentiation in the left ovary. A 6-course multi-agent
chemotherapy was followed, with paclitaxel 280 mg and
carboplatin 600 mg every 21 days with good response. Af-
terwards, hormonal therapy started, due to elevated lev-
els of the tumor marker CA-125 (>90 1U/ml), with oral
tamoxifen once a day.

Three years later a hard mass was found in her inguinal
area and the lymph nodes surgically removed were positive
for metastasis. New 6-course chemotherapy with paclitaxel
280 mg and carboplatin 600 mg every 21 days was started.
At the end of this treatment, the patient had a complete
resolution of the disease and was followed up regularly.
Two years later, a left para-aortic lymphatic block was
found by the abdominal computerized tomography (CT)
scan, which proved to be metastatic on positron emission
tomography (PET) scan and 6-course chemotherapy with
cisplatin 130 mg and docetaxel 129 mg every 3 weeks was
followed. Six months later, due to an increase in the diam-
eter of the lymphatic block, a new course of chemotherapy
with liposomal doxorubicin 600 mg (1% and 29" day) and
gemcitabine 1500 mg IV (1% and 8™ day) was given.

In February 2009, at the end of the above therapy, she
started to have difficulty in walking and limitation in the
movement of the right leg. The brain CT and MRI-exami-
nation revealed a 3.2-cm mass with surrounding edema in
the left parietal region (Figuresl1A and 2A).

Immediately, high-doses of intravenous corticoster-
oids (dexamethasone 32 mg daily) and prophylactic an-
ticonvulsant medications were used for the palliation of
mass effect and seizures, respectively. Surgical resection
was relatively contraindicated due to the position of the
lesion in the dominant hemisphere, and therefore it was
decided to perform GKRS with a Leksell Gamma Knife
(Electra AB’, Stockholm, Sweden). Before the procedure

‘ doi: 10.2298/SARH1504205N

stereotactic MRI was performed using a double dose of
Gadolinium contrast agent and T1 slices (1.5 mm) were
used for target coordinate determination and image di-
rected dose planning.

The target was outlined without margins using Leksell
GammaPlan and treated with a prescription dose of 18 Gy
in one fraction prescribed to the 50% isodose with 93%
coverage. The target volume was 18.8 cc, maximum dose
36 Gy, mean dose 23.5 Gy, Paddick conformity index 0.84
and gradient index 3.2. The procedure was well tolerated
by the patient and there were no complications.

Three months after the procedure, the MRI showed
reduction in the diameter of ovarian cancer metastasis to
the brain (2.0 cm) and surrounding edema and the patient
returned to good mental and motor performance (Figures
1B and 2B).

Twelve months after GKRS, chemotherapy for coexist-
ent intra-abdominal recurrence of the disease with pa-
clitaxel was initiated once a week for 12 weeks. This was
discontinued because of the disease progressive course and
was followed with oral etoposide for 3 months. The patient
was followed up and died 22 months after the initial mani-
festation of the brain metastasis without any sign of cer-
ebral involvement or any other neurological symptoms due
to disseminated intravascular coagulation from the ileus.

DISCUSSION

Ovarian cancer metastases to the brain are rarely observed
in comparison to other primary tumors [3]. Clinical mani-
festations are highly variable depending on the location
of brain metastases. Patients usually complain of various
neurological symptoms such as headache, neurologic defi-
cits, altered mental status, confusion and seizures [3]. In
our case, right lower extremity motor weakness was the
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Figure 2. Coronal contrast-enhanced T1-weighted brain MRI scan shows the metastatic lesion at the time of treatment (A) and with decreased
size at 3 months after GKRS (B)

main presenting sign, followed rapidly by altered mental
status and confusion.

Routine brain imaging studies are not recommended
in the follow-up procedures after primary treatment. So,
a high level of clinical suspicion is required by clinicians
in EOC patients presenting with neurological symptoms.

Management of ovarian cancer metastases to the brain
has evolved over years from WBRT and corticosteroids to
multimodal therapy achieving median survival of more
than 20 months [3, 8, 11]. The treatment modality is de-
pendent on several factors, including the number and
location of metastases, the general status of the patient,
the presence of active intra-abdominal disease and the
history of previous treatments [7]. In our patient, surgical
resection was contraindicated due to inaccessibility and
we decided to perform GKRS.

Selection criteria for patients with ovarian cancer me-
tastases to the brain who will benefit from GKRS help to
guide treatment decisions and evaluate prognostic factors
[15]. GKRS is especially useful for patients with single
ovarian cancer metastases to the brain who are unable to
tolerate surgery and for those with surgical inaccessible
lesions [6]. However, a recent prospective observational
study showed that GKRS might be a suitable alternative for
patients with up to ten cancer metastases to the brain for
initial treatment as it was not inferior to that for patients
with two to four cancer metastases to the brain in terms of
overall survival [18, 19]. So, selection criteria for patients
with cancer metastases to the brain who will undergo
GKRS are up to 10 brain metastases, maximum diameter
of tumor <4 cm, minimal mass effect, inaccessible lesions
and total tumor volume of <15 cm’. On the contrary, the
exclusion criteria are a poor medical condition and/or the
presence of carcinomatous meningitis [16, 19].

However, limited data in the literature are available
on the management of ovarian cancer metastases to the
brain using GKRS. The first report by Kawana et al. [10]
described a patient with multiple ovarian cancer metas-

tases to the brain treated by a multimodality approach
including GKRS which produced complete remission for
21 months with good quality of life. In the case of Anupol
etal. [11], a patient treated with GKRS and chemotherapy
for the second brain recurrence after 22 months of initial
multimodal therapy had survival prolonged for another
27 months. Another case report by Shiohara et al. [12]
recorded a survival of greater than 38 months from ra-
diosurgery treatment but Monaco et al. [13] in a series of
27 patients (22 ovarian and 6 endometrial) found a much
poorer mean survival of only 5 months despite effective
control of all brain lesions. It is evident that survival is not
the best index for the evaluation of radiosurgery since it
depends mostly on extracranial disease status. Local brain
control is a better index. Brown et al. [14] achieved local
control of ovarian cancer metastases to the brain and pro-
longation of survival in three ovarian cancer patients with
multimodality therapy including GKRS. In a small clini-
cal series of 13 patients with ovarian cancer metastases to
the brain, the multivariate analysis showed that including
GKRS was the most important prognostic factor affecting
the survival time [15]. Furthermore, seven patients with
ovarian cancer metastases to the brain treated with GKRS
achieved a longer median survival period than those
treated with WBRT, 29 months versus 6 months, respec-
tively [16]. In addition, a recent study by Navaro-Martin
et al. [17] reported that GKRS provided excellent local
control of solitary ovarian cancer metastasis to the brain
and mean survival of 23.6 months in three EOC patients.
In the present case, GKRS resulted in the local control
of a solitary ovarian cancer metastasis to the brain, good
quality of life and survival of 22 months.

GKRS has a number of advantages in the management
of metastatic disease of the brain which have been enu-
merated by Linskey et al. [20] in a recent evidence-based
clinical practice guideline. Combining radiosurgery (RS)
with WBRT improves survival but RS is superior to WBRT
for up to 3 metastases. RS+WBRT provide equal survival
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to surgery+ WBRT and indeed RS alone may be equivalent
to surgery+WBRT. Since RS is quicker and easier for the
patient and had fewer complications than surgery it would
seem to be the method of choice in most cases. RS has
been shown to be more cost-effective than surgery with
approximately half the average cost per week of survival
[21, 22]. RS is also less likely to cause cognitive defects
than WBRT [23]. Accordingly, the method has been ap-
proved for routine funding by the National Health System
in the UK provided certain criteria are met [24].

This combination of clinical and cost effectiveness,
together with the high level of local control reported for
GKRS in ovarian cancer metastases to the brain, as sum-
marized in this paper, indicate that the method is likely
to become the method of choice in cases where the inter-
vention is indicated. The indication for treatment implies
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Jleuerbe MeTacTase y MO3ry Ko, XKeHe Ca y3Hanpeg0Balum enuteIHUm
KapLUHOMOM jajHUKA PagMOXUPYPLUKK rama-HOXeM

MapuHoc Hukonay', CphaH CrameHkosuh?, Xpuctoc Crepujy?, Xpuctoc Ckapneac?, Majkn TopeHc?

'0Opcek 3a ruHekonorujy n akywepctso, Onwra 6onHnya,Cetn Hukona', lacutu, Kpu, Mpuka;
*OpiceK 3a rHeKonorujy 1 akylwepcTBo, YHBep3uTeTcka 601HMLa 3a ievetbe xeHa y HojeHxajmep Denpy, Xajaenbepr, Hemauka;

30pcek 3a rama-Hox, bonHuua Xuruja, Mapycu, ATrHa, Mpuka

KPATAK CAZIPXKAJ

YBopa MeTacTase y MO3ry KOA eHa C eNUTENHUM KapLIMHOMOM
jajHuKa cy Beoma peTke. MpeacTaB/bamo pefak ciyyaj 6one-
CHMLIe C MeTacTa30M Ha MO3ry MOPEK/IOM Of eNnUTEeNTHOT Kap-
LIHOMa jajHMKa KOja je neyeHa pagnoxmnpypLIKL rama-Hoxem
(eHrn. gamma-knife radiosurgery — GKRS).

Mpukas 6onecHuka MprkasaHa je »KeHa cTapa 65 roguHa ca
y3HanpefoBanvMm eNUTENTHAM KapLIMHOMOM jajHMKa 1 TELLKM
HeypOnOLWKMM CUMNTOMUMA. Ha CHUMKY MarHeTHe pe3oHaH-
upnje (MRI) youeHu cy convTapHa MeTacTasa npeyHuka 3,2 cm
1 eleM OKOJTHOT MOX/aHOT TKVBa, NOKaNN30BaHW Yy napujetan-
HOM pextby. Ofiyka o npumeHn GKRS 6vina je ycnoB/beHa He-
npvctynayHolwhy MHTpaKpaHwjanHoj neuju. [lsaHaect Heperba
KacHuje npumeHom MRI yTBphEeHO je 3HauajHO CMarbere MeTa-

MpumrbeH « Received: 19/05/2014

CTase y MO3ry 1 OKOJIHOT €AeMa, Kao 11 MOOO0/bLUaHe MEHTATHOT
CTarba 1 MoTopuKe 6onecHuLe. bonecHuua je npexusena joLu
22 mecella, a CMPTHY UCXOA je HacTynuo ycner nporpecuje Ty-
mopa y abomeHy. MporHo3a Ko eHa C KapLIMHOMOM jajH1Ka
1 MeTacTasama y Mo3ry je Beoma folwa 6e3 063rpa Ha BpCTy
neuerba Kojem Cy MOABPrHyTe.

3ak/byyak Y nprikasaHom cyyajy ce Buam aa je GKRS, kao Te-
panuja n36opa Kog MOXXAaHWX MeTacTa3a y OKBUPY KapLyHOMa
jajHuKa, 6rna ycnewHa 1 MoXe ce MPUXBaTUTU Kao Tepanuja
n3bopa Kox fobpo ofabpaHux 6onecHuua nowTyjyhu mebhy-
HapofHe KpuTepujyme.

KrbyuHe peun: ctepeoTakcmyHa paguoTepanija rama-Hoxem;
conuTapHa MoXJaHa MeTacTas3a; KapLHOM jajHuKa
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