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Abstract
Leptomeningeal carcinomatosis accounts for only 4% of cases of multiple cranial neuropa-
thies. Here, we report the case of a patient who presented with multiple synchronous cranial 
neuropathies. After treatment for neuroborreliosis and broad infectious workup, endobron-
chial ultrasound-guided mediastinal lymph node biopsy confirmed a diagnosis of metastatic 
BRAF-mutated lung adenocarcinoma with leptomeningeal involvement. To our knowledge, 
this is the first reported case of metastatic BRAF-driven lung adenocarcinoma with leptomen-
ingeal disease at diagnosis. In this case, the presence of leptomeningeal carcinomatosis at 
diagnosis, not as a late manifestation of heavily pretreated disease, alludes to a possible as-
sociation between leptomeningeal involvement and BRAF-mutated non-small cell lung can-
cer. © 2020 The Author(s).
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Introduction

The differential diagnosis of multiple synchronous cranial neuropathies is broad and 
includes vascular, infectious, autoimmune, and malignant etiologies. In malignancy, there are 
several mechanisms by which multiple cranial nerves can be compromised along their course 
from cranial nerve nucleus to effector tissue. These include brainstem metastases involving 
cranial nerve nuclei, osseous compromise at cranial foramina, paraneoplastic syndromes, 
and compression from tumor-related hydrocephalus or leptomeningeal carcinomatosis. The 
latter describes malignant involvement of the pia and arachnoid mater, accounting for only 
4% of cases of multiple cranial neuropathies [1]. Leptomeningeal involvement is a late, often 
devastating occurrence in solid tumors, most commonly breast cancer, melanoma, and non-
small cell lung cancers (NSCLCs) [2]. Its presence at diagnosis and in untreated disease is 
extremely rare [2].

Case Report/Case Presentation

A 59-year-old male with extensive smoking history presented to our hospital with 
progressive bilateral hearing loss and right-sided peripheral facial nerve palsy (Fig. 1). Brain 
MRI showed contrast-enhancing parenchymal nodules as well as leptomeningeal and multiple 
cranial nerve enhancement (Fig. 2). Serum Lyme IgG and IgM were positive. Cerebrospinal 
fluid analysis from 2 separate lumbar punctures showed lymphocytic predominance with 
negative PCR for Lyme, normal flow cytometry, and no malignant cells by cytology. He received 
4 weeks of intravenous ceftriaxone for suspected neuroborreliosis without symptom 
improvement during which time he experienced a 20-pound weight loss, cough, and 
progressive dysphagia.

Chest CT revealed bilateral hilar and mediastinal lymphadenopathy, multiple pulmonary 
nodules, and bilateral upper lobe cavitary lesions (Fig. 3). Infectious workup, including bron-
chiolar lavage with AFB staining, bacterial and fungal cultures, was unrevealing. Endobron-
chial ultrasound-guided biopsy of enlarged mediastinal lymph nodes revealed poorly differ-
entiated lung adenocarcinoma. PD-L1 tumor proportion score was low/intermediate 
(1–49%), and next-generation sequencing for targeted driver mutation analysis revealed the 

Fig. 1. Cranial nerve exam revealing right-sided full facial 
nerve palsy from leptomeningeal involvement with lung ad-
enocarcinoma.
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Fig. 2. Brain MRI with and without contrast demonstrating foci of leptomeningeal enhancement (a); intra-
parenchymal enhancement in the frontal and parietal lobes (b); bilateral cranial nerve enhancements (CN 
VII and VIII) suggestive of leptomeningeal carcinomatosis involving the cranial nerves (c, d).

Fig. 3. CT of the chest with and without contrast demonstrating bilateral cavitary pulmonary nodules (a) and 
enlarged mediastinal lymph nodes (b).
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presence of BRAF V600E mutation with an allelic frequency of 36%. Given rapidly progressive 
neurological deficits, steroids and whole-brain radiotherapy were initiated with minimal 
improvement. Due to pre-existing cardiomyopathy, BRAF V600E mutation-targeted therapy 
with dabrafenib/trametinib was deferred and he was started on ipilimumab and nivolumab. 
Treatment is currently on-going with clinical stability.

Discussion/Conclusion

To our knowledge, this is the first reported case of metastatic BRAF-driven lung adeno-
carcinoma with leptomeningeal disease at diagnosis. Moreover, it is one of few reported cases 
of advanced NSCLC with multiple synchronous cranial neuropathies as the presenting sign. 
In NSCLC, adenocarcinoma histology and lymph node metastasis predispose to malignant 
central nervous system involvement [3]. Some data suggest that epidermal growth factor 
receptor (EGFR) and anaplastic lymphoma kinase (ALK) gene aberrations are associated with 
a higher incidence of leptomeningeal disease [4]. However, this finding may be confounded 
by survivorship bias as these patient subgroups are living longer with modern targeted ther-
apies and may be selectively at higher risk for late-stage complications. The association of 
leptomeningeal disease with other NSCLC driver mutations (i.e., KRAS, ROS1, BRAF, HER2, 
RET, and MET) has not been reported.

In this case, the presence of leptomeningeal carcinomatosis at diagnosis, not as a late 
manifestation of heavily pretreated disease, alludes to a possible association between lepto-
meningeal involvement and BRAF-mutated NSCLC. Larger observational datasets may be 
useful in uncovering a true relationship.
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