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Abstract

This case study explores the challenging neurological manifes-
tations in a 59-year-old female diagnosed with large-cell neuroen-
docrine carcinoma (LCNEC). The patient initially presented with
aphasia, which led to the discovery of an intracranial cystic-necrotic
metastasis. Despite surgical and aggressive radio-chemotherapy
treatments, her condition progressed to extensive leptomeningeal
carcinomatosis (LMC) and intradural spinal metastases. This result-
ed in right dominant paraparesis, saddle hypesthesia, and urinary
incontinence, developing into paraplegia even after emergency ra-
diotherapy of the complete spine. The unprecedented extent of LC-
NEC metastases in both intracranial and intraspinal regions raises
important considerations for diagnostic assessment in neuroendo-
crine tumors with neurological symptoms. Despite aggressive inter-
vention, the prognosis remains poor, emphasizing the challenges in
managing advanced LCNEC stages with widespread metastases.
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Introduction

Large-cell neuroendocrine carcinoma (LCNEC) is a rather rare
lung tumor. Little data is available on the diagnosis and treatment of
advanced stages in particular. This tumor usually metastasizes iso-
lated to the lungs, brain, liver or bones or combined as multiorgan
metastases [1]. Extensive metastasis to the entire nervous system, in-
tracranial and intraspinal, has not yet been described.

Case Presentation

A 59-year-old female with LCNEC presented with progressive
neurological symptoms, leading to a comprehensive re-evaluation.
Initially, an intracranial cystic-necrotic metastasis in the left frontal
lobe was identified (Figure 1), correlating with new-onset aphasia
and confusion. Post-surgical analysis confirmed high-proliferation
LCNEC, positive for synaptophysin, chromogranin A, CD56, and
RB1 wild type. Primary lung involvement was evident in the right
upper lobe. Despite cisplatin and etoposide-based radio-chemothera-
py, extensive neurocranial and leptomeningeal carcinomatosis (LMC)
developed (Figure 2). Whole-brain irradiation (10 x 3Gy) was ad-
ministered as palliation. By October 2023, the patient experienced
right dominant paraparesis, saddle hypesthesia, urinary incontinence,
and weakened sphincter function. MRI revealed extensive intradu-
ral LMC, compressing the cauda equina at the L4/L5 level (Figure
3). Emergency radiotherapy (Th12-S1, 10 x 3Gy) was initiated, with
extended coverage to C1-Th11. Initial improvement was noted; how-
ever, the patient’s condition progressed to paraplegia.

Figure 1: T1-weighted MRI of the skull with contrast agent (sagittal, axial,
and coronal views). The image reveals a cystic mass in the left frontal lobe,
accompanied by a pronounced midline shift toward the opposite side.

Figure 2: T1-weighted MRI of the skull with contrast agent (sagittal, axial,
and coronal views). There is a pre-existing resection cavity in the left fron-
tal lobe. Multiple intracerebral metastases are noted, including in the left
frontal medial gyrus, left parietal gyrus, left precuneus, and left temporal
gyrus. Increased dural enhancement is observed in the left parietal and
frontal regions, indicative of leptomeningeal carcinomatosis.
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Figure 3: T2-weighted MRI of the complete spine (cervical, thoracic, and
lumbar in sagittal view). Extensive intradural leptomeningeal tumor spread
is evident.

Discussion

The rarity of extensive intracranial and intraspinal LCNEC me-
tastases is underscored by the literature, with only isolated cases of
singular intraspinal lesions reported previously [2,3]. Yang et al. de-
tailed a case with limited intraspinal and intracranial involvement [4].
In contrast, our patient exhibited widespread metastatic dissemination
in both regions, a presentation not yet documented in LCNEC cases.
Dural space metastases in LCNEC are notably infrequent, lacking
substantial incidence data. This contrasts with the relatively higher
occurrence of intracranial metastases, reported in up to 47% of ad-
vanced stages [S]. The initial presentation of intracranial metastasis
in our case, followed by extensive leptomeningeal and intraspinal
spread, suggests a progression pattern via cerebrospinal fluid and lep-
tomeningeal invasion, potentially exacerbated post-surgically [6].

Prognostically, LCNEC with metastases portends a grim outlook
[1]. Median survival rates are low, with brain metastases linked to
a six-month expectancy and further reduced by multiorgan involve-
ment [1]. Even with aggressive treatment, survival rarely extends be-
yond a few months, especially in lung cancer with LMC. Our patient’s
survival, exceeding four months post-intracranial LMC diagnosis and
two months following intraspinal metastasis detection, is still within
the poor prognosis range.

Conclusion

This case of LCNEC with extensive intracerebral and spinal in-
tradural metastasis underscores the need for thorough diagnostic
assessment in neuroendocrine tumors presenting with neurological
symptoms. The findings prompt consideration of complete neuraxis
imaging upon detecting significant intracranial anomalies. Early, in-
tensive intervention may offer marginal life expectancy benefits, with
generally poor prognoses in advanced LCNEC stages.
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