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Abstract: Carcinomatous meningitis from solid tumors has not been investigated
in detail in the Moroccan population. Therefore, we reviewed our experience with
this disease to determine its clinical features and treatment outcomes in Moroccan
patients. We performed a retrospective review of all patients with solid cancers
admitted to the Military Hospital Moulay Ismail in Meknes, Morocco with
carcinomatous meningitis between January 2011 and December 2017. A total of
12 patients were included. 5 were males and 7 were females. The median age was
54 years old (39 — 77 years old). The most frequent primary tumor was breast
cancer (50%) and lung cancer (34%). The median time from initial cancer
diagnosis to the development of carcinomatous meningitis was 6.9 months (0 — 49
months). The most common symptoms were headache (67%), nausea and vomiting

DOI: (42%), and vision changes (34%). The diagnosis of CM was established by both
10.36348/sjmps.2018.v04i03.012 | CSF cytology and MRI in 25% of patients, by CSF cytology alone in 17%, and by
MRI alone in 58%. One of the 12 patients received supportive care only.
Chemotherapy was the only treatment for 50% of patients, 17% received
radiotherapy alone, and 25% received both chemotherapy and radiotherapy. The
median survival from the time of carcinomatous meningitis diagnosis was 9 weeks
(2 — 29 weeks). Our results confirm the continued poor prognosis of carcinomatous
meningitis in Moroccan patients with solid tumors as well. Further clinical trials
are needed to improve therapeutic strategies including prophylactic approaches.
Keywords: Carcinomatous meningitis; Solid tumors, Diagnosis, Therapeutics,
Survival.
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INTRODUCTION

The term carcinomatous meningitis (CM), also
known as leptomeningeal metastasis or neoplastic
meningitis, is a rare neurological disorder caused by the
spread of tumor cells to leptomeninges (pia and
arachnoid) and subarachnoid space, and their
dissemination through the cerebrospinal fluid (CSF) [1-
3]. It was first described by Eberth in 1870 [4,5].The
incidence of CM typically varies by primary tumor type,
occurring in approximately 5% to 8% of patients with
solid tumors [1]. Adenocarcinoma is the most frequent
histology and breast, lung, and melanoma are the most
common primary sites to metastasize to the
leptomeninges. Although small cell lung cancer and
melanoma have the highest rates of spread to the
leptomeninges (11% and 20%, respectively), due to the
higher incidence of breast cancer, the latter accounts for
most cases in large series of the disorder [6]. According
to guidelines published by the National Comprehensive
Cancer Network (NCCN) [7], the diagnosis of CM may
be determined by the presence of circulating tumor cells
(CTCs) in the CSF. In the absence of CTCs in the CSF,
CM has been defined as the presence of

neuroradiological findings consistent with CM and
associated with characteristic symptoms and signs of
CM in the setting of cancer. A diagnosis of probable
CM can also be made in those with cancer who present
with symptoms and signs consistent with CM, CSF
abnormalities (although nonspecific), and inconclusive
findings on magnetic resonance imaging (MRI) [8]. The
therapeutic spectrum includes radiotherapy of the
clinically involved region as well as systemic and
intrathecal chemotherapy [9].

To the best of our knowledge, the clinical and
therapeutic characteristics of CM from solid tumors
have not been investigated in detail in the Moroccan
population. In the present retrospective study, we
reviewed our experience with this disease to determine
its clinical features and treatment outcomes in
Moroccan patients.

MATERIALS AND METHODS
We performed a retrospective review of all
patients with solid cancers admitted to the Military
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Hospital Moulay Ismail in Meknes, Morocco with CM
between January 2011 and December 2017.

Data on these patients were drawn from the
medical records, including age, sex, date of initial
cancer diagnosis, date of CM diagnosis, site, histology
and extension of primary cancer, neurological
symptoms and signs, performance status according to
Karnofsky at CM diagnosis, MRI and CSF results,
treatment for CM and date of death or last follow-up.

Statistical analysis was performed using Epi
Info version 7.2. Categorical data were presented as
numbers with percentages, while continuous data were
presented as means and standard deviations or medians
with extreme values. Overall survival was defined as
the time from CM diagnosis to the time of death or last
follow-up.

The Local Review Board of the Military
Hospital Moulay Ismail in Meknes, Morocco approved
this retrospective study and waived the requirement for
informed consent because of the use of de-identified
data.

RESULTS

A total of 12 patients were included in this
study. 5 were males and 7 were females. The median
age at diagnosis of CM was 54 years old (39 — 77 years
old). The most frequent primary tumor in our study was
breast cancer (50%), followed by lung cancer (34%),
gastric cancer (8%) and melanoma (8%). Only 25% of

patients had localized disease at the time of initial
primary diagnosis and 75% metastatic disease. CM was
the first manifestation of cancer in 17% of patients. The
median time from initial cancer diagnosis to the
development of CM was 6.9 months (0 — 49 months)
(Table 1).

The most common symptom among patients
with CM were headache (67%), nausea and vomiting
(42%), vision changes (34%), gait disturbance (25%),
cranial  nerve  palsy(25%), lower  extremity
weakness(25%), confusion (8%) and seizure (8%).
Physical examination revealed the presence of neck
stiffness in 25 % of patients. The median performance
status according to Karnofsky at CM diagnosis was 60
(20 — 100). The diagnosis of CM was established by
both CSF cytology and MRI in 25% of patients, by CSF
cytology alone in 17%, and by MRI alone in 58%
(Table 2).

One of the 12 patients with CM received
supportive care and symptomatic treatment only.
Chemotherapy was the only treatment for 50% of
patients, 17% received radiotherapy alone, and 25%
received both chemotherapy and radiotherapy. A total of
9 patients received chemotherapy:  systemic
chemotherapy alone in 45%, intrathecal methotrexate
alone in 22% and both in 33%. Radiotherapy was given
to 5 patients: focal radiation in 20%, whole brain
radiation in 60%, and combined in 20% (Table 3). The
median survival from the time of CM diagnosis was 9
weeks (2 — 29 weeks).

Table-1: Demographic data and primary tumor characteristics of CM patients

Characteristic Number of patients Percentage
Total of patients 12 100%
Age (years)
Median 54
Range 3977
Sex
Male 5 42%
Female 7 58%
Site and histology of primary tumor
Breast cancer 6 50%
Lung cancer
NSCLC 2 17%
SCLC 2 17%
Gastric cancer 1 8%
Melanoma 1 8%
Extension of primary tumor at initial diagnosis
Localized disease 3 25%
Metastatic disease 9 75%
Interval from diagnosis of primary tumor to diagnosis
of CM (months)
Median 6.9
Range 0-49
Abbreviations: CM = carcinomatous meningitis; NSCLC = non-small cell lung cancer; NSCLC = small cell
lung cancer.
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Table-2: Neurological presentations, KPS and diagnosis of CM patients

Characteristic Number of patients Percentage
Symptoms and signs

Headache 8 67%
Nausea and vomiting 5 42%
Vision changes 4 43%
Gait disturbance 3 25%
Cranial nerve palsy 3 25%
Lower extremity weakness 3 25%
Confusion 1 8%
Seizure 1 8%
Neck stiffness 3 25%
KPS

Median 60

Range 20-100

Diagnosis

CSF cytology (+), MRI (+) 3 25%
CSF cytology (+), MRI () 2 17%
CSF cytology (-), MRI (+) 7 58%

MRI = magnetic resonance imaging.

Abbreviations: CM = carcinomatous meningitis; KPS = Karnofsky performance status; CSF = cerebrospinal fluid,;

Table-3: Treatment modalities of CM patients

Modality Number of patients Percentage
BSC 1 8%
CT alone 6 50%
RT+ CT 3 25%
RT alone 2 17%
CT 9 75%
Intrathecal MTX 2/9 22%
Systemic CT 4/9 45%
Intrathecal MTX + systemic CMT 3/9 33%
RT 5 42%
Focal RT 1/5 20%
WBRT 3/5 60%
Focal RT + WBRT 1/5 20%

Abbreviations: CM = carcinomatous meningitis; BSC = best supportive care; CT = chemotherapy; RT = radiotherapy;
MTX = Methotrexate; WBRT= whole-brain radiotherapy.

Table-4: Symptoms and signs of carcinomatous meningitis [1]

Brain

Spine

Clinical syndromes

Headache

Nausea/vomiting

Confusion

Cranial nerve palsies

= Vision changes (particularly
double vision)

Facial numbness, weakness
Tinnitus, decreased hearing
Dysphagia

Dysarthria

e Ataxia

e  Cognitive impairment

e  Seizure

Bowel/bladder
dysfunction
Paresthesias

Pain (neck, back, or
radicular)

Focal weakness
Hyporeflexia

Neck stiffness

Rapidly progressive dementia
Syndrome of inappropriate diuretic
hormone secretion (SIADH)
Multiple cranial neuropathies
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Table-5: Differential diagnoses of carcinomatous meningitis [1,2,21]

Infectious meningitis

e  Multiple brain metastases

e Paraneoplastic syndrome
o Paraneoplastic cerebellar degeneration
o Encephalomyelitis
o Limbic encephalitis

Metabolic or chemotherapy-induced neuropathy
Toxic metabolic encephalopathy

Cord compression

Steroid myopathy

e Neurosarcoidosis

o Bacterial: Listeria monocytogenes, Neisseria meningitidis, Mycobacterium tuberculosis, Haemophilus
influenzae, Borrelia burgdorferi, Streptococcus pneumonia or agalactiae

o Fungal: Cytomegalovirus, Epstein-Barr virus, Varicella zoster virus, Herpes simplex virus, JC virus,
Paramyxovirus, Morbillivirus, Arbovirus, Human immunodeficiency virus

o Viral: Candida, Histoplasma capsulatum, Cryptococcus neoformans, Coccidioidies, Blastomyces

e Chemical meningitis/arachnoiditis (secondary to intrathecal chemotherapy)

Intracranial hypotension (secondary to lumbar puncture)

Table-6: Treatment recommendations for CM [9]

Type of CM
Diagnosis by gd-MRI Nodular-solid type Diffuse non-adherent type
Parenchymal brain metastasis? Yes No Yes No
Systemic disease/metastasis present? Yes No Yes No Yes No Yes No
Intrathecal CT + + + +
Systemic CT + + + + +
Focal RT + + + + + +
WBRT + + + + + +
Abbreviations: CM = carcinomatous meningitis; CT = chemotherapy; RT = radiotherapy; WBRT= whole-brain
radiotherapy.

DISCUSSION

CM is the third most common cause of central
nervous system metastases after brain metastases and
epidural spinal cord compression [8]. Primary tumors
more frequently associated with cases diagnosed with
CM are breast, lung and melanoma carcinomas [1, 5,
10]. In our series, lung and breast adenocarcinoma were
also the most common primary sites, accounting for 84%
of all cases. Melanoma, which was found in only one
patient in our study, may reflect the low incidence of
this condition in Morocco. The present study also
included one case of gastric cancer, which was rarely
reported to have caused CM [11-13]. In more than 70%
of patients CM develops in the setting of an active
systemic disease, in 20% of patients it occurs in
association with a stable disease, and in only 5 to 10%
of patients it is the first manifestation of cancer
[2,14,15], while 17% of our patients presented with CM
at the time of initial primary diagnosis. The median
time from initial cancer diagnosis to the development of
CM in the present study was 6.9 months, shorter than
that reported by other authors (12 — 18 months) [16-18],
probably because the majority of our patients (75%)
presented with metastatic disease at initial primary
diagnosis.

Symptoms of CM result from multiple
interrelated events: obstruction of CSF reflux leading to
hydrocephalus, direct compression of parenchyma,
ischemia secondary to vessel involvement, metabolic
strain, parenchymal invasion and disruption of the
blood-brain barrier [19-21]. Common clinical findings
are often attributable to spinal and cranial nerve
dysfunction, meningeal irritation, or increased
intracranial pressure (Table 4) [1].

The development of such neurological signs
and symptoms in a patient with known metastatic
cancer is highly suspicious for CM [21, 22].
Nevertheless, it remains important to rule out
alternative causes, such as parenchymal disease,
chemotherapy or radiation side effects, paraneoplastic
syndromes, infectious etiologies, or sarcoidosis (Table 5)
[1,2,21].

Consistent with previous studies [18, 23-25],
cerebral symptoms were the most common presenting
symptoms in our series at the time of CM onset.
Headache, nausea and vomiting, and changes in vision
were present in 67%, 42%, and 34% of overall cases,
respectively. Spinal symptoms, such as lower extremity
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weakness and neck stiffness, were less common in our
study, occurring in only 25% of all cases.

The identification of CTCs by CSF cytology is
the gold standard for diagnosis of CM, having a
specificity of about 95 %. However, its sensitivity is
less than 50 % and depends on how many times the
lumbar punctures are repeated [25, 26]. In our series
CSF cytology was positive in 42% of patients. This rate
of positive cytology was lower than that reported by
other authors [18, 27, 28]. Glantz et al. reported that the
high rate of false negatives in CSF cytology is due in
part to the lack of standardized techniques for obtaining
and evaluating this procedure and identified four
sources of error: obtaining CSF distant from the site of
symptoms, insufficient sample volume, delayed

processing and acquisition of less than two samples [29].

Brain and spine  gadolinium-enhanced
magnetic resonance imaging (gd-MRI) is the other gold
standard for the diagnosis of CM. Compared to brain
computed tomography (CT), gd-MRI is more sensitive
for the assessment of CM [25, 30, 31]. Important
characteristic findings of CM on gd-MRI include
diffuse or focal leptomeningeal enhancement,
enhancement of intradural spinal nerves, intradural
nodules, and superficial multiple cerebral metastases.
The differential diagnosis for meningeal enhancement
must be made from infection, inflammation
(rheumatoid  arthritis), granulomatous infiltration
(neurosarcoidosis), subarachnoid hemorrhage, Guillain-
Barre syndrome, chemical meningitis, intracranial
hypotension, and previous lumbar puncture [19,32]. In
our series, gd-MRI was positive in 83% of the cases.
This high rate of CM diagnosis by MRI was also
reported in previous studies [23, 25, 27].

Because of the paucity of prospective,
randomized trials for CM, most treatment
recommendations are based on retrospective studies
with a low level of evidence and expert opinion (Table
6) [1, 9].

The median survival of patients with non-
treated CM is 4 to 6 weeks and death often occurs due
to progressive neurologic dysfunction. Treatment is
intended to improve neurologic quality of life, and
prolong survival. Fixed neurologic symptoms rarely
improve with treatment, but the progression of
neurologic deterioration may be stopped in some cases
and median survival can be increased to 4 — 8 months
[2,6]. In our series, the median survival from the time of
CM diagnosis was 9 weeks, consistent with previous
series [17, 23, 33]. This short survival reflects the poor
prognosis of CM in our patients because the most of
them (83%) presented at diagnosis of CM with a widely
disseminated and progressive systemic cancer and were
heavily pretreated with radiotherapy and systemic
chemotherapy.

CONCLUSION

Our results confirm the continued poor
prognosis of CM in Moroccan patients with solid
tumors as well. Prospective studies with larger cohorts
are required to establish the possible prognostic factors
that would facilitate selecting patients who could
benefit from hospice measures only or specific
treatments. Further clinical trials are also needed to
improve therapeutic strategies of CM from solid tumors
including prophylactic approaches.
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