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A rare neurological odyssey: Gastric adenocarcinoma and
leptomeningeal carcinomatosis — A Peruvian case study

Abstract

Background: Leptomeningeal carcinomatosis involves the diffuse infiltration of
neoplastic cells in the central nervous system, affecting 5-8% of leukemia, breast, and
lung cancer cases. Gastric cancer instances are rare, mostly in poorly differentiated
adenocarcinomas. We report the first Peruvian case, featuring gastric adenocarcinoma.
Case Presentation: A 51-year-old woman presented with severe headache, vomiting,
dizziness, blurred vision, tinnitus, bradyphrenia, reduced verbal fluency, sixth cranial
nerve paresis, and non-reactive anisocoric pupils. Pleocytosis was found, with positive
cytology for metastatic adenocarcinoma in cerebrospinal fluid, and a solid gastric mass
defined as poorly differentiated adenocarcinoma. Due to her condition, the patient did
not receive oncological management, evolving unfavorably and passing away twenty
days later. Leptomeningeal carcinomatosis should be considered in patients with
advanced cancer and meningeal symptoms. It is more predominant in women, with an
average age of 53.84 years. Clinical presentation of leptomeningeal carcinomatosis
varies, and diagnosis involves neuroimaging and cerebrospinal fluid cytology.
Prognosis is unfavorable, often leading to fatality. Treatment protocols lack
standardization, and personalized approaches, including targeted and systemic
therapies, are explored for improved outcomes. The exceptional aspect of our case lies
in the unique diagnosis of an abdominal tumor following the manifestation of
neurological symptoms.

Conclusion: 1t is important to suspect this condition among the causes of meningitis,
especially in the presence of an underlying malignancy.

Keywords: Meningeal carcinomatosis, Meningeal neoplasms, Cerebrospinal fluid,
Gastric cancer, Neoplasms.
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Leptomeningeal carcinomatosis refers to the diffuse infiltration of neoplastic cells
in the leptomeninges and the cerebrospinal fluid (1). This complication has been
reported in 5-8% of cases of leukemia, breast cancer, and lung cancer (2, 3) and is rare
in patients with gastric cancer, affecting 0.16-0.69% of them. In these cases, it primarily
occurs in poorly differentiated adenocarcinomas and signet ring cell carcinomas (4-6).

The pathophysiological mechanisms remain incompletely understood, involving
dissemination by contiguity, hematogenous spread, or through the fenestrated pores of
the choroid plexus (1). Additionally, dissemination may occur retrogradely from
peripheral nerves (2) or by lymphatic spread (7) (figure 1). The definitive diagnosis is
usually established by finding neoplastic cells in the cerebrospinal fluid (CSF), in
addition to hyperproteinorrachia and hypoglycorrhachia (8, 9). We present the first case
of leptomeningeal carcinomatosis described in Peru, with the primary tumor being

gastric adenocarcinoma.
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Figure 1. Proposed pathophysiologic mechanisms for the onset of leptomeningeal carcinomatosis. (a) Dissemination by

contiguity, (b) hematogenous spread via venous vasculature, or (c) fenestrated pores of the choroid plexus, (d)

retrograde spread from peripheral nerves, and (e) lymphatic spread.

Case Presentation

A 51-year-old woman from Lima, with no significant
medical history, presented to the emergency department
reporting a severe, persistent holocranial headache of
sudden onset over the last 10 days, along with nausea,
vomiting, dizziness, blurred vision, and tinnitus. In the
clinical evaluation, she was awake but with bradypsychia,
limited verbal fluency, bilateral sixth cranial nerve paresis
more prominent on the left, and non-reactive anisocoric
pupils, with a normal consensual reflex, and no motor
deficit. Babinski sign, ataxia, dysmetria, sensory deficit, or
meningeal signs were absent.
brain CT
abnormalities. A lumbar puncture was performed, and

Initially, a non-contrast revealed no
cerebrospinal fluid (CSF) analysis showed adenosine
deaminase: 12.65 IU/L, glucose: 62 mg/dL, protein: 35.8
mg/dL, acid-alcohol-resistant bacilli: negative, GeneXpert:
negative, 1800 cells/uL (100% mononuclear), and India ink
staining: negative. The patient had a torpid evolution, with
persistent headache, altered sensorium, and a positive

Brudzinski sign. Mannitol and broad-spectrum antibiotic

therapy with meropenem and vancomycin were added due
to suspected bacterial meningitis.

A repeat lumbar puncture for Papanicolaou staining in
CSF resulted in metastatic adenocarcinoma. Primary tumor
investigation with a whole abdominal CT scan revealed a
solid, exophytic growth lesion depending on the gastric
antrum wall toward the greater curvature (figure 2), along
with multiple lytic and blastic lesions in the dorsal and
lumbar vertebral bodies (figure 3). A bone scan showed
multifocal metastatic bone involvement (figure 4). Tumor
marker measurement found elevated CA19-9 (10115 U/mL)
and normal levels of alpha-fetoprotein, CA125, and CA15-
3. Subsequently, a biopsy of the abdominal mass was
performed, yielding a histopathological diagnosis of poorly
differentiated gastric adenocarcinoma, confirming the
metastatic origin and the diagnosis of leptomeningeal
infiltration. Due to the advanced stage of the disease, the
patient did not receive chemotherapy or radiotherapy,
evolving unfavorably and died 20 days after admission to
the emergency department due to an overlaid bacterial

infection.

Figure 2. Coronal section of contrast-enhanced abdominal and pelvic computed tomography. A solid exophytic growth

lesion is observed, arising from the wall of the gastric antrum toward the greater curvature (red arrow).
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Figure 3. Sagittal section of the computed tomography of the thoracolumbar spine. Multiple lytic lesions (red arrow)

and blastic lesions (yellow arrow) are observed in the dorsal and lumbar vertebral bodies.

Figure 4. Bone scintigraphy with 99mTc. Note the multifocal metastatic bone involvement

Discussion

The clinical presentation of leptomeningeal
carcinomatosis is highly varied, encompassing vague and
nonspecific findings, particularly in the early stages of the
disease, or neurological deficits in patients with known
metastatic disease, raising suspicions of leptomeningeal
carcinomatosis. It is rarely diagnosed in asymptomatic
patients (1, 7). Typically, it involves meningeal and
intracranial hypertension signs, such as headache, emetic
syndrome, cognitive deficits, cranial nerve paralysis,
auditory and visual disturbances, and seizures (7, 10). The
headache is usually intense, lacks specific localization, and

is predominantly in the morning, caused by the pressure of
metastases on the meninges, stimulating the local sensory
nerve (11). Rare cases of arginine vasopressin deficiency
have been reported (12). Our patients presented with
sudden, severe holocranial headache, nausea, vomiting,
dizziness, blurred vision, and tinnitus. Cognitive deficits,
cranial nerve paralysis, and visual disturbances were also
observed.

Various diseases can mimic leptomeningeal disease.
Sarcoidosis, characterized by non-caseating sarcoid
granulomas, may present with systemic symptoms,
necessitating careful consideration of any organ
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involvement before neurological symptoms arise.
Neuroborreliosis and giant cell arteritis have also been
reported as rare mimics, with distinctive features and
diagnostic challenges, requiring thorough evaluation and
exclusion (1). Leptomeningeal carcinomatosis should be
considered in patients with advanced cancer and meningeal
signs (13). Typically, leptomeningeal carcinomatosis
manifests when the primary tumor is already established,
serving as an initial presentation in rare cases (13). Our
patient is a unique case because the abdominal tumor was
diagnosed during her hospitalization, with no prior
gastrointestinal symptoms.

The reported cases in the literature are summarized in
Supplementary table 1, indicating that the average age of
patients with leptomeningeal carcinomatosis secondary to
gastric cancer was 53.84 years (95% CI = 49.39-58.29),
with a slight predominance in women (57%), similar to our
patient. Concerning the histopathological diagnosis of
gastric cancer, signet ring cell adenocarcinoma was reported
in 49% of cases, poorly differentiated adenocarcinoma in
32%, and moderately differentiated adenocarcinoma in 5%.
Our patient presented with the second most frequent
differentiated
adenocarcinoma. Regarding the primary tumor location,

histopathological form, poorly

14% were reported as linitis plastica, 11% in the
gastroesophageal junction, 8% in the pylorus, 5% in the
lesser curvature, 5% in the greater curvature, and 5% in the
antrum. In our patient, the tumor was located on the gastric
antrum wall toward the greater curvature. The average time
from the diagnosis of gastric cancer to the onset of
neurological symptoms was 12.48 months (95% CI = 7.86—
17.09). In 6 (16%) cases, both entities appeared
simultaneously. The rarity of our patient lies in the
diagnosis of an abdominal tumor after the onset of
neurological symptoms. The main symptoms in the reported
cases were headache (86%), cranial nerve abnormalities
(49%), nausea (35%), and dizziness (35%). Eighty-four
percent of patients with leptomeningeal carcinomatosis
died. Confirmation of leptomeningeal carcinomatosis is
achieved through neuroimaging studies and cerebrospinal
fluid (CSF) cytology, with malignant cells expected to be
found in the latter (14). Magnetic resonance imaging (MRI)
with gadolinium contrast has a sensitivity of 70% and a
specificity of 77% to 100%. It can reveal leptomeningeal
enhancement, hydrocephalus, subependymal nodules or
deposits, and irregular enhancement of nerve roots and
extramedullary nodules (15). CSF cytology has a specificity
of 95% for leptomeningeal carcinomatosis and is currently
the gold standard for diagnosis (11). It is important to note
that the cytochemical analysis of CSF resembles that found

in bacterial meningitis, with increased opening pressure,
pleocytosis, elevated protein levels, and decreased glucose
levels (16). However, the identification of neoplastic cells
in the CSF distinguishes it from infectious etiology (13, 17).
In the context of high clinical suspicion and a negative
cytological study, at least one additional cytological study
should be performed, as the sensitivity of the first cytology
is 50% to 60%, and it approaches 85% to 90% with the
second collection (15). In this case, although no
abnormalities were found on the non-contrast brain CT, we
needed to perform two CSF tests to achieve the diagnosis;
thus, an MRI was not required. The ThinPrep Plus
Papanicolaou Stain Method, utilized in our patient, is the
method of choice for analyzing CSF cytology in patients
with leptomeningeal carcinomatosis due to its high
sensitivity and specificity (18, 19). This method has been
proven to be accurate in diagnosing leptomeningeal
carcinomatosis in patients with malignant solid tumors.
Additionally, it is effective for detecting primary tumor in
patients with leptomeningeal metastasis of unknown
primary origin (19).

The prognosis is unfavorable, even with chemotherapy
and radiotherapy, with an overall life expectancy of
approximately 3-6 months (20) and 3 to 4 weeks in cases
secondary to adenocarcinomas of the digestive tract (21).
Without treatment, life expectancy may be halved (22). This
condition represents a significant oncological challenge as
its incidence is increasing due to extended survival in
certain types of cancer, where durable disease control is
achieved outside the central nervous system. Additionally,
it is particularly problematic due to the limited penetration
of many antineoplastic drugs through the blood-brain
barrier (23). Diagnosis and early treatment present the
opportunity to control symptoms and prevent the onset of
irreversible neurological deficits that significantly
compromise the quality of life (10). According to the EANO
— ESMO guidelines, the presence of tumor cells in the CSF
is diagnostic for leptomeningeal metastasis from a solid
tumor, as observed in the current case (18).

However, contemporary medical practice lacks
standardized treatment protocols. Due to the limitation
imposed by the blood-brain barrier, chemotherapy is often
used for palliative purposes with suboptimal results for
patients (9). Better results are attainable through a
personalized approach to treatment, emphasizing targeted
and systemic therapies (22). Currently, ongoing
investigations explore the efficacy of whole-brain radiation
therapy in conjunction with intrathecal chemotherapy, with
or without systemic chemotherapy (3). Concurrently, proton
craniospinal irradiation emerges as a promising modality
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for managing leptomeningeal carcinomatosis from diverse
histologic subtypes (22). We emphasize the importance of
considering leptomeningeal carcinomatosis as a differential
diagnosis among all causes of meningitis in patients
presenting with neurological symptoms, particularly if they
have an underlying malignancy. The cytological
examination of cerebrospinal fluid is essential for the
diagnosis.
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