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Abstract

Leptomeningeal carcinomatosis (LMC) is an extremely rare site for metastasis from a primary ovarian
cancer. LMC occurs when the thin layers of tissue that surround the brain and spinal cord are infiltrated by
ovarian cancer metastasis. We present a case of a 63-year-old female with recurrent metastatic mucinous
adenocarcinoma of the ovary who was diagnosed with LMC. While undergoing sixth-line chemotherapy, she
presented with debilitating headaches and gait instability. Brain MRI revealed subarachnoid enhancement
and other findings diagnostic of LMC. Given the rarity of this disease, treatment protocols have yet to be
established. In patients with primary ovarian cancer that present with new onset neurological complaints,
LMC should be suspected and appropriate imaging obtained.
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Introduction

Ovarian cancer is the leading cause of mortality among women with gynecologic cancer. The diagnosis of
ovarian cancer is usually made during the later stages of the disease leading to the poor prognosis it carries
[1]. Leptomeningeal carcinomatosis (LMC) is a rare site for metastasis from a primary ovarian cancer and
accounts for less than 2% of all cases of brain metastases from ovarian cancer [2]. Treatment protocols for
ovarian cancer have been widely studied and established [3], however, due to the lack of sufficient data,
treatment protocols and subsequent outcomes for LMC have not been well established. Hence, there is
heterogeneity in the approach to management with clinicians using their clinical judgment when managing
patients with LMC [2]. Herein, we report a case of LMC from primary mucinous carcinoma of the ovary and
briefly describe current literature, modalities of treatment and prognosis following the diagnosis.

Case Presentation

A 63-year-old female with a history of platinum-resistant recurrent metastatic mucinous adenocarcinoma
of the ovary with peritoneal carcinomatosis, initially underwent standard surgical staging with total
abdominal hysterectomy (TAH), bilateral salpingo-oophorectomy (BSO), pelvic lymphadenectomy (PLND),
and omentectomy followed by six cycles of adjuvant platinum-based chemotherapy. A year later, her CA19-9
and CA-125 began to rise again, and CT imaging demonstrated metastatic disease along the liver margin and
both subdiaphragmatic regions. She underwent a diagnostic laparoscopy, which demonstrated no definitive
metastatic disease, however her liver was noted to be visually cirrhotic. Her disease progression was
complicated by recurrent pleural effusion, requiring multiple thoracenteses and thoracotomy for removal of
a loculated effusion. Her peritoneal carcinomatosis and omental implants continued to progress after
initiation of sixth-line therapy with paclitaxel. While on her sixth line of therapy with single agent
paclitaxel, she presented with unsteady gait, vomiting, and worsening daily debilitating headaches not
relieved by medication for approximately one week. She was unable to further characterize her headache
other than “debilitating”. She had experienced intermittent headaches throughout her clinical course, but
she described her current headaches as different. Accompanying her headache was new onset weakness,
dizziness, and nausea. Bloodwork was collected to rule out other common causes of her symptoms and the
results were unremarkable. The only abnormality was a borderline low magnesium. Given the high index of
suspicion for brain metastasis considering her relatively normal blood work in the setting of metastatic
ovarian cancer MRI was scheduled for later the same day.

An MRI of her brain showed areas of enhancement in the subarachnoid spaces concerning for LMC,
including diffusely along the cerebellar folia (with areas of adjacent edema in the cerebellum) (Figure ).
There were also areas of enhancement in the bilateral internal auditory canals and partially coating the
surface of the brainstem and superior visualized cervical spinal cord. The patient began palliative brain
radiation and received 3000cGy in 10 fractions. The patient subsequently died of her disease two weeks later.
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FIGURE 1: MRI of the brain. Pre-contrast T1-weighted sequence (a)
demonstrating no hyperintense signal within the cerebellum. Post-
contrast T1-weighted sequence (b) showing leptomeningeal
enhancement within the cerebellar folia (white arrows). Post-contrast
T1-weighted sequence (c) showing nodular small foci of enhancement
(white arrow) concerning for solid intraparenchymal metastasis.

Discussion

After the confirmation of an LMC diagnosis, the median survival time is typically around 60 days. In this
particular case, the patient survived for only 14 days following her diagnosis. Serous ovarian cancer makes
up most cases leading to brain metastasis from a primary ovarian neoplasm, which accounts for the most
common subtype of ovarian cancer leading to leptomeningeal disease [2]. To our knowledge, this is the first
case being reported in the literature describing leptomeningeal disease resulting from ovarian cancer with
mucinous histology. Mucinous histology, which accounts for around 3% of epithelial ovarian cancer [4], is
thus a rare histological subtype in patients with LMC. The patient in this case presented with headaches,
vomiting, and gait disturbances, which are the most common presenting symptoms of LMC. The new onset
of her neurologic symptoms on the background of her mucinous ovarian carcinoma prompted further
investigations. The diagnosis of LMC can be challenging due to the low sensitivity of various diagnostic
modalities. The gold standard for diagnosis of leptomeningeal disease is documentation of malignant cells
in CSF cytological examination [5]. However, after discussing the highly characteristic MRI findings and the
likelihood that CSF cytology would not alter her management, the patient declined a lumbar puncture. In
more recent times, MRI is now routinely used in the diagnosis of leptomeningeal carcinomatosis given
improved high-quality MRI sequences and characteristic imaging findings [6]. The two most critical MRI
sequences for leptomeningeal carcinomatosis are post-contrast T1 and fluid-attenuated inversion recovery
(FLAIR) sequences [7]. Classically, leptomeningeal carcinomatosis presents as leptomeningeal enhancement
on post-contrast T1 imaging and is best appreciated within the basal cisterns, folia of the cerebellum, gyral
surfaces and around the cranial nerves [8]. FLAIR sequences will show serpiginous hyperintense signal
within the sulci and subarachnoid spaces [9]. Additionally, enhancement around the cranial nerves is highly
concerning for perineural spread, or metastasis, and may be the only imaging finding of leptomeningeal
carcinomatosis in a subgroup of patients [8]. Other differentials for leptomeningeal enhancement and
FLAIR hyperintense signal in the subarachnoid spaces include meningitis, subarachnoid hemorrhage, slow-
flowing blood, high oxygen tension and propofol administration just prior to or during the MRI examination
[10-12]. In patients with cancer and leptomeningeal enhancement on MRI, leptomeningeal carcinomatosis
must be considered as the diagnosis until proven otherwise. Our case presents a classic example of MRI
findings for leptomeningitis with subarachnoid and perineural enhancement (Figure I).

Although a few cases of epithelial ovarian cancer leading to LMC have been reported (Table I), the majority
are small case studies; this limits the available data required to develop an optimal treatment regimen or

approach.
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TABLE 1: Review of literature regarding case reports of ovarian cancer leading to leptomeningeal
metastasis.

LMC: Leptomeningeal carcinomatosis; MTX: methotrexate; WBRT: whole-brain radiotherapy; (-): indicates data was not included.

Management of patients with LMC focuses on improving the neurologic symptoms, quality of life, and
prolonging survival while at the same time minimizing toxicity of definitive treatment options. The use of
systemic chemotherapy, whole-brain radiotherapy, intrathecal chemotherapy, and surgical resection alone
or in combination has been the mainstay of treatment in the reported literature.

In 2020, a single-arm, open-label phase 2 trial of pembrolizumab in patients with solid tumor malignancies
and LMC showed an improvement in three-month survival, however, the sample size was small [13]. Chen et
al. examined 19 patients treated at a cancer center in the United States between 1985 and 2002 for ovarian
cancer brain metastases. They found that patients who underwent gamma knife radiosurgery (GKRS) in
addition to whole brain radiotherapy, resection, or chemotherapy had a median survival of 23 months,
compared to four months for those who did not receive GKRS [14]. Due to the rarity of LMC and the resulting
limitation in conducting robust treatment trials, a standardized management protocol is yet to be
established. In the case of our patient, she began receiving palliative radiation to the brain shortly after the
diagnosis of LMC. Unfortunately, she died of her disease just 14 days after the diagnosis. Leptomeningeal
metastasis is known to indicate a poor prognosis, similar to our findings in this case. This case highlights the
critical importance of early consideration and investigation of LMC in patients with ovarian cancer who
exhibit new-onset neurologic symptoms or deficits. Such vigilance is crucial not only for early diagnosis but
also for tailoring appropriate management strategies. Our patient's experience contributes to the growing
body of evidence that underscores the need for prompt and targeted interventions in cases of suspected
LMC, thereby potentially improving outcomes and informing future treatment protocols.

Conclusions

In summary, we present a 63-year-old female with a history of platinum-resistant recurrent metastatic
mucinous adenocarcinoma of the ovary with peritoneal carcinomatosis. While on sixth-line chemotherapy
she presented to her pre-chemotherapy clinic visit with complaints of new-onset neurological symptoms.
Promptly an MRI was performed and demonstrated classic findings associated with leptomeningeal disease
and the patient began palliative brain radiation. The patient ultimately died two weeks after her initial
diagnosis of leptomeningeal carcinomatosis.

Leptomeningeal carcinomatosis secondary to ovarian cancer, as illustrated by the case in this study, is linked
to a poor prognosis. Despite utilizing multiple therapeutic approaches such as radiation, intravenous, and
intrathecal chemotherapy, effective management remains a significant challenge. Emerging treatments like
immunotherapy and GKRS offer potential, yet their impact on survival is still under investigation. This case
report underscores the urgent need for more extensive research and larger-scale studies to enhance our
understanding and development of optimal treatment strategies. Particularly, future research should focus
on improving patient outcomes and quality of life. Our findings highlight the critical need for heightened
clinical awareness in patients with primary ovarian cancer and prompt investigation in suspected cases to
improve the prognosis and care for these patients.
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