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Abstract
Background: Intracranial metastasis from cervical cancer is a rare occurrence.

Methods: In this study we describe a case of cervical cancer metastasis to the brain
and perform an extensive review of literature from 1956 to 2016, to characterize
clearly the clinical presentation, treatment options, molecular markers, targeted
therapies, and survival of patients with this condition.

Results: An elderly woman with history of cervical cancer in remission, presented
2 years later with a right temporo-parietal tumor, which was treated with surgery and
subsequent stereotactic radiosurgery (SRS) to the resection cavity. She then returned
5 months later with a second solitary right lesion; she again underwent surgery and
SRS to the resection cavity with no signs of recurrence 6 months later. According
to the reviewed literature, the most common clinical presentation included females
with median age of 48 years; presenting symptoms such as headache, weakness/
hemiplegia’hemiparesis, seizure, and altered mental status (AMS)/confusion; multiple
lesions mostly supratentorially located; poorly differentiated squamous cell carcinoma;
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and additional recurrences at other sites. The best approach to treatment is a multimodal Website:
plan, consisting of SRS or whole brain radiation therapy (WBRT) for solitary brain www.surgicalneurologyint.com
metastases followed by chemotherapy for systemic disease, surgery and WBRT DOI:

10.4103/sni.sni_111_17

for solitary brain lesions without systemic disease, and SRS or WBRT followed by
Quick Response Code:

chemotherapy for palliative care. The overall prognosis is poor with a mean and median
survival time from diagnosis of brain metastasis of 7 and 4.6 months, respectively.

Conclusion: Future efforts through large prospective randomized trials are warranted
to better describe the clinical presentation and identify more effective treatment plans.
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Cervical cancer is one of the most malignant cancers
affecting women, second only to breast cancer!' Each
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lymph nodes; however, it can metastasize to more
distant organs—commonly the lung, liver, bone, and
supraclavicular lymph nodes—via the hematogenous
pathway.>*! Some attribute circulatory patterns for the
organ-specific spread, while certain tumor cells are thought
to migrate based on attraction to certain surrounding
called the “seed and soil” hypothesis;
distant spread of cancer is more recently thought of as a
multistep process known as the “metastatic cascade.”*!l
One study found a 5.3-fold greater risk of death for
patients with hematogenous metastasis compared to
those with lymphatic metastasis.””! The 5-year survival
for metastatic cervical cancer is only 16.5% compared
to 91.5% for localized cervical cancer.™*! Early stage
or locally advanced cervical cancer is treated with a
combination of surgery, chemotherapy, and radiotherapy;
however, there is no standard treatment for patients
with metastatic cervical cancer, and the goal is usually
palliative.®! Median survival of patients with metastatic
cervical cancer is only 8-13 months.[##]

environments

Brain metastasis from cervical cancer is a rare occurrence.
With only approximately 100 cases of reported
intracranial metastases of cervical cancer in the literature,
proper management of these patients remains unclear.6l
Presence of tumor cells in cerebral circulation does not
necessarily lead to metastatic discase, it largely depends
on the host’s immune system, number of tumor emboli,
tissue neovascularization, and characteristics of the
tumor.>*! Metastasis to brain has been postulated to
occur after spread to the lungs.l® This is supported by
reports that the lungs are the most common area for
metastatic cervical cancer; in addition, this pattern of
spread is very typical in other types of systemic cancers,
such as lung cancer, breast cancer, and melanoma.®!
However, there were some reported cases of patients
with intracranial metastases from cervical cancer without
lung metastases. We described a case of isolated solitary
cervical cancer metastasis to the brain and reviewed
the literature to characterize more clearly the clinical
presentation, treatment, and prognosis of patients with
this condition.

CASE REPORT

A 75-year-old female with a history of stage IIIB
squamous cell cancer of the cervix, which had been
treated and in remission for about 2 years, presented
in February 2016 with several weeks of decreased
coordination and decreased balance with weakness and
clumsiness noted especially on her left side in addition
to a left facial droop. Magnetic resonance imaging (MRI)
of her brain showed a solitary 4.6 cm X 3.4 cm X 4.1 cm
heterogeneous solid mass at the right temporo-parietal
junction with surrounding edema, mass effect, and carly
uncal herniation suggestive of either a metastasis or
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high-grade primary lesion [Figure la and b]. Computed
tomography (CT) of her abdomen and pelvis did not
show any primary or metastatic lesion. The patient
received dexamethasone, which improved her symptoms,
and then underwent surgical resection of the tumor
in March 2016. Histopathological examination of the
resected tumor revealed an epithelial neoplasm with
squamous differentiation and extensive keratinization.
The tumor cells displayed considerable anaplasia, and
mitoses were numerous [Figure 2a and b]. There was
a sharp demarcation between the tumor tissue and the
surrounding compressed cerebral parenchyma, which
showed gliosis and nerve fiber degeneration [Iigure 2c].
Immunohistochemical stains revealed strong positivity
for cytokeratin (CK) 7 and CK5/6 [Figure 2d and e, and
also immunopositive for human papilloma virus (HPV),
which was confirmed by in situ hybridization for

HPV [Figure 2f].

Figure |: Pre-operative MRI of brain showing a solitary
heterogeneously enhancing solid mass at the right temporal-parietal
junction with surrounding edema, mass effect, and early uncal
herniation (a and b). Immediate post-operative MRI of brain
showing post-operative changes in right temporal-parietal area with
gross total resection of the lesion (c and d). MRI of brain seven weeks
after surgical resection showing no evidence of tumor progression,
significantly improved edema around the resection area, and
partially entrapped right occipital horn likely from intraventricular
adhesive disease (e and f)
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Postoperative MRI [Figure 1c and d] of her brain showed
gross total resection of the lesion. The patient experienced
no necurological complications postoperatively and was
recovering well at the time of discharge. In April 2016,
a positron emission tomography (PET)/CT scan of the
patient’s head, neck, chest, abdomen, and pelvis showed
no evidence of recurrent or metastatic disease. The patient
had a repeat MRI [Figure le and f] of her head in April
2016, which showed no evidence of tumor progression and
significantly improved edema around the resection area.
Clinically, she was back to independent living without any
neurological deficits. She was subsequently treated with
stereotactic radiosurgery (SRS) to the resection cavity with
a dose of 18 Gy to the 50% isodose curve.

In July 2016, the patient had a left-sided focal clonic
seizure and an episode of left-sided weakness. An
MRI showed a new single metastatic tumor measuring
2.3 x 3.5 cm? noted in the right temporo-parietal area
with significant surrounding edema within temporal
lobe and extending into right parictal and occipital
lobes [Figure 3a-d]. Given her excellent performance
status and only solitary recurrence, she underwent
resection of this second metastatic lesion in July 2016
with a postoperative MRI that showed successful tumor
resection with residual edema causing minimal left
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Figure 2: Squamous cell carcinoma of the uterine cervix, metastatic
to the brain:marked anaplasia and extensive keratinization of tumor
cells. H and E x200 (a) and x400 (b). Note the sharp demarcation
between tumor tissue and the surrounding compressed cerebral
parenchyma. H and E, x400 (c). Immunohistochemical stains.
Tumor cells are strongly positive for CK7 and CK5/6,x400 (d and e).
In-situ hybridization for HPV (f)
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midline shift [Figure 3¢ and f], and another treatment
of SRS to the resection cavity in August 2016. Another
PET/CT scan of her head, neck, chest, abdomen, and
pelvis was obtained; it showed small bilateral lung nodules
in the right middle lobe and ligula likely of inflammatory
origin but still concerning of metastases. Given the size
and the imaging characteristics of the lesions, decision
was made not to biopsy the lesion and obtaining repeat
imaging in 6 months that reported stable nodules with no
signs of progression; therefore these lesions were unlikely
to be metastases. Serial repeat MRIs showed no evidence
of disease progression and clinically she remained
independent without any neurological symptoms. The
plan for the patient is continued monitoring symptoms
along with repeat MRI every 3 months.

DISCUSSION

The incidence of cervical cancer metastasis to the brain
has been reported as ranging from 0.4% to 2.3%.1

Figure 3:Pre-operative MRI of brain,showing a new enhancing dural
based lesion anterior to the prior resection cavity (a-d). Immediate
post-operative MRI of brain, demonstrating gross total resection
of the lesion (e and f)
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Recently, there has been an increase in the number of
brain metastases from cervical cancer; this is thought to
be due to improved treatment of the primary cancer and
therefore increased overall survival.?*! In our literature
review of cervical cancer metastases to the brain, we
found 31 case reports describing 39 patients and five
case series analyzing 50 patients [Table 1] in addition to
four retrospective reviews involving 60 patients [Table 2].
Majority of the patients presented with other systemic
metastatic disease along with the brain metastasis. Only
a small fraction of patients presented with isolated brain
metastasis in the absence of any systemic disecase.

Clinical presentation

The median age of all the patients found in our literature
review was 48 years, ranging from 29 to 87 years. Of the
interval times and mean interval times reported by the
articles from our literature review, the median interval
time was 17.2 months. The interval time varied greatly
with some patients diagnosed with brain metastasis at
the time of their primary cancer diagnosis, while some
experienced much longer intervals even up to 8 years.
The patient from our case was a 75-year-old female with
a 2-year interval time from primary diagnosis to brain
metastasis diagnosis.

Of the reported symptoms of the patients from our
literature review, the most frequent presenting symptoms
included  headache (31%), hemiparesis/hemiplegia/
weakness  (16%), seizure (11%), and altered mental
status/confusion (9%). Slightly more than half of these
patients (55%) experienced multiple lesions, while slightly
less than half (45%) were found to have solitary lesions.
Most of the brain metastases were supratentorial (75%)
and were found in all the different lobes, and although
less frequent, the most common area of infratentorial
lesions was in the cerebellum. In our case, the patient
presented in  February 2016 with left-sided ataxia,
weakness, facial droop, and an episode of confusion; she
was found to have a solitary lesion located supratentorially
in right temporo-parictal lobe. She then presented again
in July 2016 after a left-sided focal clonic seizure and an
episode of left-sided weakness with findings of another
single metastatic lesion in right temporo-parietal lobe.

Mahmoud-Ahmed et al. noted that most brain metastases
from cervical cancer are poorly differentiated and of
various histologic types.’!! From the patients found in
our literature review, the pathology of the tumors was
mostly poorly differentiated (77%) and squamous cell
carcinoma (68%). Nasu et al. observed that only 35.7% of
patients with intracranial metastases from cervical cancer
had advanced-stage (III-1V) disease.® That observation
is supported by the approximately 60% patients found in
our literature review which reported to have either stage
I or stage II. Recurrence at extracranial sites occurred in
majority of the patients reviewed in the literature (87%),
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and most commonly reported in the lung/chest (39%),
bone (16%), and abdomen/pelvis (16%). The patient
from our case had stage III squamous cell carcinoma of
the cervix with only two solitary brain lesion.

Positive immunohistochemistry for CK7 is frequently
seen with squamous cell carcinoma of the cervix, which
the patient from our case report was found to have from
initial brain lesion.l?! Additionally, our patient’s initial
brain metastasis was determined to be HPV positive,
which is not uncommon as over 99% of cervical cancers
are positive for high-risk HPV subtypes 16, 18, and 31.11"!
HPV has mechanisms of hiding from immune activation,
including decreasing the activity of natural killer cells and
Langerhans cells, allowing it to maintain a subtle balance
between inflammation and tolerance.™

Treatment

Similar to intracranial metastasis from other cancers,
treatment of intracranial metastasis of cervical carcinoma
includes surgery, radiation therapy, SRS, chemotherapy,
or a combination of these therapies. Several of the
patients from our literature review underwent surgical
resection (35%), and many of them received whole brain
radiation therapy (WBRIT, 48%). However, there were
many combinations of different therapies for the treatment
plans of these patients, highlighting the lack of standard
treatment protocol for this discase process. The most
common treatment courses consisted of WBRT alone (17%)
and surgical excision plus WBRT (13%); however, the best
course of treatment is still not clear at this time with
several studies showing benefits of certain multimodal
treatment plans. Our literature review shows majority of
the younger patients were treated with surgical resection;
however, surgical resection in patients greater than 70 years
Is a rare occurrence. In our case, the patient was treated
with surgery, followed by SRS to the resection cavity for
both the metastatic lesions. No additional recurrences or
new neurological symptoms were noted 6 months following
her second tumor resection. We chose to treat with surgical
resection in combination with SRS and avoided WBRT
because of patients” excellent performance status.

Surgical resection of cervical cancer metastasis to the
brain is typically performed in patients with a solitary
tumor or multiple adjacent tumors, patients with critically
located or life-threatening metastases, or patients with
diagnostic uncertainty.”! Aggressive treatment either with
surgery or SRS followed by adjuvant WBRT and possibly
chemotherapy should be strongly considered, especially
for young patients, as it has been shown to increase
overall survival.'# Postoperative adjuvant radiation
therapy has led to increased survival, better neurological
status, and lower recurrence of central nervous system
lesions than radiation therapy alone.!*”!!)

Chura et al. examined 12 cases of patients with
intracranial metastases from cervical cancer treated
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with steroids, WBRT, surgery, or a combination of those
therapies. The median survival from diagnosis of brain
metastasis was 2.3 months (0.3=7.9 months); improved
survival was observed in patients who had surgery and
patients who underwent SRS with a median survival
of 6.2 months vs. 1.3 months for patients treated with
only WBRT (P = 0.024). Furthermore, chemotherapy
seemed to improve survival with a median of 4.4 months
in patients who received chemotherapy after WBRT
compared to 0.9 months for patients who did not receive

additional treatment after WBRT (P = 0.016).11

SRS appears to offer effective local tumor control
for gynecologic malignancies with a study by
Matsunaga et al.®®! reporting a control rate of 96.4% and
response rate of 93%, 6 months after SRS treatment.
The decision to use SRS instead of the conventional
surgical excision plus adjuvant WBRT for the treatment
of intracranial cervical cancer metastases should be
determined on an individual basis with consideration of
tumor size (<3 cm), number, and location, in addition to
clinical status and available technology."""* Chung et al.
analyzed 13 patients with brain metastases from cervical
cancer—4 patients treated with SRS and 9 patients with
both SRS and WBRT. The median survival from diagnosis
of brain metastasis was 4.6 months for patients treated
with SRS and WBRT compared to only 1.2 months for
patients treated with SRS alone (P = 0.012). SRS with
WBRT' seemed to improve survival; however, patients
with poorer prognosis were more likely to be treated with
SRS alone instead of combination therapy. Chung et al.”!
suggested that surgical excision or SRS—depending on
location, size, and number of lesions—followed by
WBRT appears to be an optimal treatment course. They
also encouraged the use of SRS as palliative therapy for
patients with the goal of providing relief of their symptoms
and maintaining a good quality of life; SRS may be the
better option for palliative care compared to WBRT,
which requires more scheduled sessions in comparison.”?!

Chemotherapy plays a significant role in the treatment
of cervical cancer, specifically cisplatin; however, its
effects on the outcome of intracranial cervical cancer
metastases is still not clear but may be used initially in
the setting of multiple lesions.!""! Topotecan has specific
activity against cervical cancer and is able to cross the
blood-brain barrier, which suggests that topotecan may
be one of the best chemotherapeutic medications in the
treatment of intracranial metastatic cervical cancer.'*?
Other treatments for unresectable cerebral metastases,
such as selective intra-arterial chemotherapy, hormonal
therapy, and reversible blood-brain barrier modifiers have
not been shown to have a considerable effect.!"!

Prognosis
Although reported incidence of intracranial metastases
from cervical cancer is low, autopsy reports have noted

http://www.surgicalneurologyint.com/content/8/1/181

that up to 3-10% of cervical cancer patients have brain
metastases, which brings to question if and when central
nervous system screening should be performed.' Brown
et al.”l described a case of brain metastasis after only
2 weeks of being diagnosed with stage IB2 cervical cancer
and urged oncology physicians to anticipate this event
in order to provide carly and comprehensive treatment.
However, routine cranial radiological evaluation in the
absence of symptoms is not recommended because
the incidence of brain metastases from gynecological
cancers is quite low, but increased awareness of sentinel
symptoms, such as headache, nausea, and vomiting, may
help in carlier detection of brain metastasis.!'")

In the carly stages of cervical cancer (stage I-1Ib), there is
a 5-year survival of 65-80% of patients, while there is a 0%
5-year survival with disseminated metastases.!”s! Cervical
cancer metastasis to the brain carries a poor long-term
prognosis with a reported median survival of around
2-8 months®"! and the majority of patients not surviving
beyond 1 year!® Several of the case reports did not report
overall survival of their patients. Of the patients from this
literature review with reported survival times or median
survival times, the mean survival time of these patients was
7 months and the median survival time of these patients
was 4.6 months, ranging from immediate postoperative
death up to 6.5 years. Four patients were reported alive at
follow-up after multiple years—3, 5, §, and 10 years—after
their diagnosis of intracranial cervical cancer metastasis.
It has been postulated that long-term survival might be
due to prolonged therapeutic effects from different genes
responsible for metabolizing chemotherapeutic agents,
which has been seen in some patients.'*!

The outcome of patients with intracranial metastases from
cervical cancer is influenced by the patient’s neurological
condition, length of clinical history, age, pathological
subtype, number of tumors, and comorbidities; good
prognostic factors include age <50 years, single brain
metastasis, good performance status, and no extracranial
metastases. !’

New research is  focusing on identifying molecular
characteristics of gynecologic tumors in hopes of improving
diagnosis, determining prognosis, and guiding treatment
according to potentially targetable biomarkers.' Zhao
et al.P? discovered decreased mRNA levels of the positive
immune factors OX401/OX40 and Smad3 and increased
mRNA levels of the negative immune factors FoxP3 and
CCL22/CCR4 in the local microenvironment in tissue
samples from patients with cervical cancer compared
to normal cervical tissue. Another study found that
expression of KIP20A was linked to poorer survival
among patients and may contribute to progression of
carly-stage (I and II) cervical squamous cancer.”"

Additionally, signaling activation of the protein kinase
mTOR, which is involved in protein synthesis, has been
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noted in both IIPV-negative and I[PV-positive cervical
cancer tissues and cell lines; mTOR inhibitors have also
shown to effectively decrease the activity of mTOR along
with remarkably decreasing tumor burden.® Li et al.P"
also identified increased levels of the oncoprotein HBXIP
in patients with squamous cell carcinoma of the cervix
compared to normal cervical epithelial and that high
expression of this protein was related to invasive and
metastatic disease with overall lower survival rates.
A recent study from 2017 described an array of novel
genomic and proteomic features among different subtypes
of cervical cancers, identified as keratin-low squamous,
keratin-high squamous, and adenocarcinoma-rich as well
as HPV-negative, with the hope of future development
distinct targeted therapies.!"

CONCLUSIONS

Cervical cancer metastasis to the brain is an infrequent
event. According to our literature review, the median age
of diagnosis for these patients was 48 years (29-87 years).
The median time interval from primary diagnosis to
diagnosis of intracranial metastases was 17.2 months
with a wide range spanning from simultaneous diagnosis
with primary cervical cancer diagnosis up to 8 years after
primary cancer diagnosis. The most common presenting
symptoms  include headache, weakness/hemiplegia/
hemiparesis, seizure, and altered mental status/confusion.
The majority of patients were found to have multiple
lesions that were mostly supratentorially located. The
patients most commonly had poorly differentiated
squamous cell carcinoma with additional recurrences at
other sites—mainly the chest/lungs, bone, and abdomen/
pelvis.

There is no standard treatment for this condition, and a
various treatment options and combination of treatment
options have been utilized such as surgical excision,
WBRT, chemotherapy, and SRS. WBRT with or without
surgery has been the most frequently used management.
However, treatment should be individualized with the
goal of providing symptomatic relief and improving
quality of life. Aggressive treatment options should be
based on patient’s performance status and not age alone.
A multimodal treatment plan is highly recommended
as the best approach, specifically suggesting the use of
SRS or WBRT for solitary brain metastases followed
by chemotherapy for systemic disease, the wuse of
surgical resection with WBRT for solitary brain lesions
without systemic disease, and the use of SRS or WBRT
and steroids followed by chemotherapy for palliative
symptomatic relief.12%1021:25.2951]

In general, intracranial cervical cancer metastasis
carries poor prognosis. Favorable prognostic factors for
patients with cervical cancer brain metastases include
age <50 years, single brain metastasis, good performance

http://www.surgicalneurologyint.com/content/8/1/181

status, and no extracranial metastases.!""”*)  Although
intracranial
phenomenon, the incidence rate is rising, and future
efforts to study this discase process through large
prospective randomized trials are warranted to better
describe the clinical presentation and identify more
effective treatment plans in addition to further
exploration of specific targeted therapies to aid in the
development of improved treatment for these patients.

metastasis of cervical cancer is a rare
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