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Abstract

The incidence of central nervous system metastasis is known to be high among patients with
lung cancer. The frequency of brain metastasis and carcinomatous meningitis during the en-
tire clinical course of non-small cell lung cancer is reported to be about 40% and 5%, respec-
tively. In contrast, the incidence of cranial nerve metastasis is extremely rare, and detailed
reports of its clinical course remain limited. Herein, we report 2 patients diagnosed with cra-
nial nerve metastasis of lung adenocarcinoma and treated with radiotherapy and systemic
chemotherapy. Both patients had cranial nerve symptoms, and brain magnetic resonance im-
aging showed cranial nerve enhancement. However, no evidence of carcinomatous meningi-
tis was noted on magnetic resonance imaging and cerebrospinal fluid cytology. Based on
these observations, these patients were diagnosed with cranial nerve metastasis of lung ad-
enocarcinoma. Radiotherapy and chemotherapy were performed in both cases. In both cases,
neurological symptoms had not worsened and imaging findings did not indicate any deterio-
rations. Therefore, radiotherapy and systemic chemotherapy should be considered when
treating cranial nerve metastasis of lung adenocarcinoma. Early therapeutic intervention may
lead to attenuation of the cranial nerve dysfunction resulting from cranial nerve metastasis.
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Introduction

Lung cancer is the most common cause of cancer-related deaths worldwide [1]. The inci-
dence of central nervous system metastasis is known to be high among patients with lung
cancer [2]. In fact, the frequency of brain metastasis and carcinomatous meningitis during an
entire clinical course of non-small cell lung cancer (NSCLC) is reported to be about 40% and
5%, respectively [2]. In contrast, cranial nerve metastasis is extremely rare, and its frequency
among lung cancer patients has not been reported. Moreover, as the clinical course of cranial
nerve metastasis is relatively unknown, a standard treatment has yet to be established.

Here, we detail the clinical course of 2 cases of cranial nerve metastasis, treated by radio-
therapy and chemotherapy, in lung adenocarcinoma patients.

Case Report

Case 1

A 63-year-old woman presented with cold-like symptoms in April 2014. She had a history
of heavy smoking (40 cigarettes/day x 40 years) but had no major previous medical history.
Chest computed tomography (CT) revealed tumors in the right upper lobe of the lung. After
a detailed examination, she was diagnosed with lung adenocarcinoma, clinical T4N2MO stage
[1IB without active mutation. Chemoradiotherapy was initiated, and a partial response was
achieved in February 2015; however, in November 2017, she noticed the onset of deafness in
her left ear and was admitted to the hospital. Upon admission, the patient’s Eastern Cooper-
ative Oncology Group (ECOG) performance status (PS) was 0 and the vital signs were normal.
Although there were no symptoms of meningeal irritation, hearing in the left ear was impaired.
In addition, an abnormal gait indicated that her balance was impaired. Head contrast-
enhanced magnetic resonance imaging (MRI) showed a contrast effect on the left vestibulo-
cochlear nerve (Fig. 1a), but no new brain metastasis was observed. Cerebrospinal fluid
examination showed no abnormal appearance or malignant cells, and the spinal fluid pressure
was normal. Based on these observations, the patient was diagnosed with left vestibuloco-
chlear nerve metastasis. CT showed no recurrence of the tumors in the body trunk treated by
chemoradiotherapy; therefore, stereotactic radiotherapy and chemotherapy (carboplatin
[AUC = 5] + pemetrexed 500 mg/m?) were initiated. MRI showed a reduction in the nerve
contrast enhancement after radiotherapy and 2 cycles of chemotherapy (Fig. 1b), followed by
6 cycles of chemotherapy (Fig. 1c). At a follow-up assessment 20 months later, the neuro-

Fig. 1. Changes in head contrast-enhanced magnetic resonance imaging (MRI) findings. a Contrast-enhanced
MRI scan obtained at diagnosis. The left vestibulocochlear nerve showed a contrast effect (dashed circle), and
no brain metastasis could be observed. b Contrast-enhanced MRI scan obtained following 2 cycles of chemo-
therapy. c Contrast-enhanced MRI scan obtained following 6 cycles of chemotherapy, demonstrating a reduc-
tion in the contrast enhancement of the left vestibulocochlear nerve.
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logical symptoms had not worsened, and the imaging findings did not indicate any deterio-
ration either.

Case 2

A 41-year-old woman presented with a cough and chest pain in June 2018. Chest CT
revealed tumors in the left upper lobe of the lung. After a detailed examination, she was diag-
nosed with lung adenocarcinoma, clinical T4N3M1c stage IVB, brain metastases, and EGFR
(epidermal growth factor receptor) mutation (exon 19 deletion). Administration of erlotinib
was initiated, which had a partial anti-tumor effect; however, the patient noticed diplopia and
facial nerve palsy in January 2019 and was admitted. Upon admission, her ECOG PS was 0 and
the vital signs were normal, but she had double vision and bilateral masseter muscle atrophy.
In addition, bilateral facial sensory abnormalities and right facial nerve palsy were observed.
There were no meningeal irritation symptoms. Head MRI showed contrast enhancement of
the right abducens nerve and of the following bilateral nerves: oculomotor, trigeminal, facial,
and vestibulocochlear. The brain metastases previously treated with erlotinib appeared to
have shrunk (Fig. 2), and lesions outside the central nervous system showed no progression
on CT. Cerebrospinal fluid examination showed no abnormal findings or malignant cells. In
addition, plasma EGFR T790M mutation was not detected. Based on these observations, the
patient was diagnosed with cranial nerve metastases, and whole-brain radiation therapy
(WBRT) and chemotherapy (carboplatin [AUC = 5] + pemetrexed 500 mg/m? + bevacizumab
[15 mg/kg]) were initiated. After radiotherapy and 2 courses of chemotherapy, the nerve
enhancement showed a reduction (Fig. 3), and the patient’s symptoms were relieved. At a
follow-up assessment 7 months later, the neurological symptoms had not worsened, and no
findings indicative of worsening were noted on imaging.
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Fig. 3. Changes in head contrast-enhanced magnetic resonance imaging findings. Contrast enhancement of
the facial and vestibulocochlear nerves appeared to have reduced (dashed circles) after 2 cycles of chemo-
therapy.

Discussion

To our knowledge, this is the first report to detail the clinical course of cranial nerve
metastasis in 2 lung adenocarcinoma patients treated with radiotherapy and systemic chemo-
therapy. In these cases, central nervous system metastases were effectively controlled
through the treatments.

Approximately 8% of patients with malignant tumors, including lung cancer, experience
symptoms that demonstrate cranial nerve involvement. The major cause of symptoms
involving cranial nerves is reported to be carcinomatous meningitis [3]; therefore, we
suspected carcinomatous meningitis to be the cause of the similar symptoms in our 2 cases.
For the diagnosis of carcinomatous meningitis, contrast-enhanced MRI and cerebrospinal
fluid cytology are essential. For carcinomatous meningitis, the sensitivity of contrast-
enhanced MRI and cerebrospinal fluid cytology is approximately 70% and 71%, respectively
[4, 5]. The sensitivity of cytology is reported to increase with each repetition: 86% when
repeated 2 times, 90% when repeated 3 times, and 98% when repeated 4 or more times [4].
In addition, the standard treatment for carcinomatous meningitis is WBRT and chemo-
therapy. However, the prognosis for patients with carcinomatous meningitis is very poor, and
the average survival time is reported to be about 3 months [5]. In both of our cases, typical
MRI and cerebrospinal fluid examination findings, as well as progressive clinical courses of
carcinomatous meningitis, were not observed. Therefore, we diagnosed both patients with
cranial nerve metastases.

To the best of our knowledge, only 1 case of cranial nerve metastasis due to NSCLC has
been reported previously [6]. In that case, resection of the left inner ear nerve tumor was
performed to diagnose and preserve nerve function, and the tumor was diagnosed as
squamous cell lung cancer. Chemotherapy was administered, but the patient died about 12
months later. Therefore, the present report appears to be the first to show the clinical course
of cranial nerve metastases in patients treated with radiotherapy and systemic chemotherapy.
No standard treatment for cranial nerve metastasis has been established, and treatment
strategies would be according to brain metastasis. The standard treatment options for brain
metastasis are surgery and radiotherapy (WBRT or stereotacticradiation therapy). Treatment
selection depends on the number of brain metastases and whether they are symptomatic [7].

1
Karger <

1498



Case Rep Oncol 2020;13:1495-1500
Case Re pOI‘tS DOI: 10.1159/000510306 © 2020 The Author(s). Published by S. Karger AG, Basel

in OnCOIOgy www.karger.com/cro

Kobayashi et al.: Radiotherapy and Chemotherapy Treatment for Cranial Nerve
Metastasis

In addition, systemic chemotherapy is also performed because of its effectiveness in cases of
brain metastasis. In one study, the administration of cisplatin plus pemetrexed in NSCLC
patients resulted in intra- and extracranial lesion response rates of 41.9% and 34.9%, respec-
tively [8]. Therefore, radiotherapy and systemic chemotherapy should be considered when
treating patients with cranial nerve metastasis.

Early therapeutic intervention may lead to attenuation of the cranial nerve dysfunction
resulting from cranial nerve metastasis. In case 1, the duration from symptom onset to
treatment outset was 4 months, and no symptom improvement was observed. In contrast,
in case 2, the duration was 1 month, and the symptoms showed improvement. This is
consistent with a previous prospective study of metastatic spinal cord compression, which
showed that early therapeutic intervention leads to prevention of neurological dysfunction
[9].

Based on our findings from 2 cases of cranial nerve metastases in lung adenocarcinoma
patients, we conclude that to improve symptoms and reduce the loss of function resulting
from metastasis, radiotherapy and chemotherapy should be started as soon as possible.
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