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Background: To investigate the neuropsychiatric symptoms and their treatment and outcomes in
lung cancer patients with brain metastases (BM), with an attempt to achieve early detection and prompt
management of these symptoms.

Methods: Ten lung cancer patients (8 males and 2 females) with BMs who were treated in our center
from 2013 to 2019 were enrolled in this analysis. Without exception, all 10 patients presented with chief
complaints of neuropsychiatric symptoms, and BMs were eventually diagnosed. Appropriate treatments were
offered, and all patients were followed up.

Results: Two patients died (case 5 died of sudden massive hemoptysis, and case 6 died after his families
refused to receive the invasive treatment). Data on 3- and 5-year survival have been obtained from one
patient each. The average follow-up duration was 19.4 months (except that two patients were hospitalized
only once, and one patient received the second follow-up visit only 9 days after the first visit).
Conclusions: The possibility of BM from lung cancer should be considered when a lung cancer patient

develops neuropsychiatric symptoms, and timely diagnosis treatment should be arranged accordingly.
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Introduction our current study, we elucidated the diagnosis, treatment,

and follow-up of 10 lung cancer patients with BM who

Lung cancer is one of the most common malignant tumors . o
g & presented with neuropsychiatric symptoms (7able I1). Most

worldwide. It can easily spread to the brain, bone, liver, patients with lung cancer are in the poor physical condition

lymph, and other organs/tissues. The disease condition and often can not find out whether their body undergoes

rapidly worsens after metastasis, and the patient’s survival
is drastically shortened. The incidence of brain metastases
(BM) is remarkably higher in patients with lung cancer
patients than in those with melanoma, breast cancer, kidney
cancer, colorectal cancer, and other common tumors (1).
The most common primary tumors that spread to the brain
were non-small cell lung cancer (NSCLC) and small cell
lung cancer (SCLC) (34.5% and 21.4%, respectively) (2). In
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certain changes. When patients have discomfort in other
parts of the body, they are rarely aware of the possibility of
lung cancer metastasis. Rather, these problems are often
considered to be the accompanying symptoms of lung
cancer, so are neuropsychiatric symptoms. Therefore, few
lung cancer patients undergo further examinations due to
neuropsychiatric symptoms. Furthermore, abnormal gait
(walking), dizziness, fatigue, and headache are common
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left parietal lobe;
radiofrequency

vision in the left
eye, along with
gait instability

ablation for lung

tumors

BM, brain metastases; NSCLC, non-small cell lung cancer.

symptoms/signs in non-cancer patients and thus are often
not suggestive of BM. As a result, early diagnosis of BM
from lung cancer is difficult. The conditions are often
worsened in most cases when lung cancer patients present
with neuropsychiatric symptoms. When a lung cancer
patient present with neuropsychiatric symptoms, the
possibility of BM from lung cancer should be considered
immediately. An early diagnosis will buy valuable time
for treatment. Although the duration of neuropsychiatric
symptoms differed among these 10 patients described in
this article, BM from lung cancer was eventually confirmed
in all patients.

Methods
Case 1

A 61-year-old female patient with adenocarcinoma in the
lingual segment of the upper lobe of the left lung was
admitted due to “headache for 4 months and right temporal
mass for more than 2 months”. There was no history of
special diseases. After admission, she was diagnosed as
extracranial metastasis in the right temporal lobe from lung
cancer. The diagnosis of BM was made on April 18, 2016.
The interval from the onset of neuropsychiatric symptoms
to the diagnosis of BM was about 4 months. Genetic testing
in this patient showed an EGFR exon 19 deletions (19-Del).
Bone metastasis was also detected. A series of treatments,
including surgical treatment (intracranial tumor resection),
chemotherapy (pemetrexed disodium + cisplatin), targeted
treatment (icotinib and bevacizumab), and symptomatic
treatment, were given. The patient has been hospitalized
18 times in our hospital so far and is still alive.

Case 2

A 64-year-old female patient with left lower NSCLS
with intrapulmonary metastasis was admitted due to
“intermittent headache for more than 1 month and
paroxysmal blurred vision for 2 weeks”. The patient
had a history of hypertension. After admission, she was
diagnosed as metastasis in the right temporal lobe from
lung cancer. The diagnosis of BM was made on November
6, 2013. The interval from the onset of neuropsychiatric
symptoms to the diagnosis of BM was 1 month. No genetic
testing was performed in this patient. The patient also
had bone metastasis and lymphatic metastasis. A series of
treatments, including chemotherapy (pemetrexed disodium
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+ carboplatin), targeted treatment (bevacizumab), and
symptomatic treatment, were given. The outcome of the
brain lesion can be seen in Figure 1. The patient has been
hospitalized 19 times in our hospital so far and is still alive.

Case 3

A 67-year-old male patient with adenocarcinoma of the left
upper lobe was admitted due to “tingling in the left leg for
2 months and dizziness for 2 weeks”. He had previously
undergone tracheoscopy and supraclavicular lymph node
biopsy. After admission, he was diagnosed as multiple BMs
from lung cancer. The diagnosis was made on November
15, 2017. The interval from the onset of neuropsychiatric
symptoms to the diagnosis of BM was 2 months. No
genetic testing was performed in this patient. The patient
also had bone metastasis and lymphatic metastasis. A series
of treatments, including surgical treatment (gamma knife
surgery for brain metastasis), targeted therapy (gefitinib),
treatment for bone metastasis, and the symptomatic
treatment, were applied. The outcome of the brain lesion
can be seen in Figure 2. The patient has been hospitalized
6 times in our hospital and is still alive.

Case 4

A 64-year-old male patient with left lower lobe cancer
with multiple lung metastases was admitted to our
hospital due to “not knowing his family for 1 week after
emotional changes”. His previous disease histories included
hypertension, diabetes, coronary heart disease, and cerebral
infarction (twice). After admission, it was found that
the lung cancer had spread to the left frontal pole. The
diagnosis was made on July 20, 2018. The interval from
the onset of neuropsychiatric symptoms to the diagnosis of
BM was 1 week. Genetic testing showed a negative result.
In addition, the patient also had lymphatic metastasis. A
series of treatments including puncture of left lung lobe
mass, chemotherapy (pemetrexed disodium + nedaplatin;
or pemetrexed disodium + Avastin + nedaplatin), targeted
therapy (bevacizumab), and symptomatic treatment were
offered. The patient has been hospitalized 13 times in our
hospital and is still alive.

Case 5

A 76-year-old male patient with cancer at the apex of the
right upper lobe was admitted due to “sudden slurred

© Translational lung cancer research. All rights reserved.
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speech and a skewed mouth for 3 days”. His disease histories
included: hyperlipidemia; carotid atherosclerosis for 40 years;
smoking for 60 years; right pneumothorax for 20 years;
ligation for right bullae of the lung; and ligation for left
bullae of the lung due to the left pneumothorax three years
ago. After admission, he was diagnosed as metastasis beneath
the right frontal cortex from lung cancer. The diagnosis
was made on December 7, 2017. The interval from the
onset of neuropsychiatric symptoms to the diagnosis of BM
was only 3 days. No genetic testing was performed in this
patient. In addition, the patient also had lymphatic metastasis
and pleural metastasis. A series of treatments, including
radiofrequency ablation for frontal lobe metastasis, targeted
treatment (icotinib), and symptomatic treatment was offered.
The patient was hospitalized 4 times in our hospital and
died of massive hemoptysis during the last hospitalization on

August 30, 2018.

Case 6

A 76-year-old male patient with multiple bilateral
metastases after left lung cancer resection was admitted due
to “right limb weakness for 3 days”. His histories included:
(I) Lesions were found in the left lung 9 years ago during
a health check-up. He underwent left-sided thoracoscopic
lung cancer resection in Beijing People’s Hospital (with
unknown pathological results); (II) hypertension for 8 years;
and (III) prostate hyperplasia for more than 8 years. After
admission, he was diagnosed as multiple BMs from lung
cancer. The diagnosis was made on March 8, 2019. The
interval from the onset of neuropsychiatric symptoms to the
diagnosis of BM was only 3 days. Genetic testing showed
negative results. The patient also had bone metastasis and
lymphatic metastasis. A series of treatments, including
targeted therapy (gefitinib and erlotinib) and symptomatic
treatment, were offered. The patient was hospitalized
5 times in our hospital and died on June 9, 2019, after his
family refused to receive invasive treatment.

Case 7

A 61-year-old male patient with multiple bilateral
metastases after radiofrequency ablation for right lower
lung cancer was admitted due to “blurred vision for 1
day”. His previous histories included gallbladder stones,
pneumothorax, and CT-guided local destruction of lung
tumors. After admission, he was diagnosed as metastasis in
the left occipital lobe from lung cancer. The diagnosis was

Trans! Lung Cancer Res 2019;8(5):682-691 | http://dx.doi.org/10.21037/tlcr.2019.10.02
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Figure 1 (A) MRI on November 6, 2013 showed metastasis in right temporal lobe, along with white matter degeneration. (B) After
treatment with pemetrexed disodium + carboplatin, MRI on April 5, 2016 did not detect any newly-onset lesion in brain. Multiple lacunar
infarction and ischemic foci were visible in the brain, along with white matter degeneration. (C) The chemotherapy with pemetrexed
disodium and targeted therapy with bevacizumab continued. MRI on August 6, 2018 revealed new lesions in left cerebellar hemisphere,

suggesting the possible metastatic tumors. Multiple lacunar infarction and ischemic foci, along with mild white matter degeneration.
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Translational Lung Cancer Research, Vol 8, No 5 October 2019 687

Figure 2 (A) MRI on November 15, 2017, revealed that the abnormal signals in the right cerebellar hemisphere were obviously enhanced,
suggesting the possibility of metastasis. The abnormal meningeal signals in right midline were suggestive of meningioma. As the metastases were
not ruled out, the abnormal signals in right frontal and left occipital lobes were suggestive of lipoma. (B) After symptomatic treatment such as
analgesia, MRI on December 26, 2017 showed enlarged meningeal lesions in the right cerebellar hemisphere and the right midline, which were
suggestive of multiple metastases. Abnormal enhancement at the fifth cervical vertebral body was detected, and the possibility of metastasis was
considered. Abnormal signals in right frontal lobe and left occipital lobe were suggestive of lipoma. (C) After chemotherapy with gefitinib, gamma
knife, and symptomatic treatment (e.g., analgesia), MRI on March 30, 2018 showed that the lesions in right cerebellar hemisphere significantly
shrank and the dural lesions at right midline disappeared; lipoma might be present in the right frontal lobe and in the left occipital lobe.
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made on October 15, 2018. The interval from the onset of
neuropsychiatric symptoms to the diagnosis of BM was only
1 day. Genetic testing showed the EGF2 gene mutation
(19Del). The patient also had bone metastasis and lymphatic
metastasis. A series of treatments, including radiofrequency
ablation for lung cancer, targeted treatment (icotinib and
afatinib), and symptomatic treatment was offered. The
outcome of the brain lesion can be seen in Figure 3. The
patient has been hospitalized 7 times in our hospital and is
still alive.

Case 8

A 78-year-old male patient with right middle lung
adenocarcinoma was admitted due to “headache for
4 months and right temporal mass for more than 2 months”.
He had a 4-year history of cerebral infarction. After
admission, he was diagnosed as multiple BMs from lung
cancer. The diagnosis of BM was made on April 18, 2019.
The interval from the onset of neuropsychiatric symptoms
to the diagnosis of BM was 1 month. No genetic testing was
performed in this patient. No definite metastasis was found
in other sites. CT-guided radiofrequency ablation of lung
tumors and appropriate symptomatic treatment were given
to the patient. This patient was hospitalized once in our
hospital. Currently, his disease condition is fair.

Case 9

A 67-year-old male patient with right lung cancer was
admitted due to “headache and blurred vision for six months
and right limb weakness for half a month”. He received
an inguinal hernia repair 19 years ago. After admission, he
was diagnosed as metastasis in the left occipital lobe from
lung cancer. The diagnosis was made on April 2, 2019. The
interval from the onset of neuropsychiatric symptoms to
the diagnosis of BM was 6 months. No genetic testing was
performed in this patient. In addition, the patient also had
lymphatic metastasis. After resection of the tumor in the left
occipital lobe and symptomatic treatment, the postoperative
disease condition was fair. This patient was hospitalized
once in our hospital.

Case 10

A 68-year-old male patient with cancer of the right
upper lobe was admitted due to “headache, dizziness, and
decreased vision in left eye for 2 months and gait instability

© Translational lung cancer research. All rights reserved.

for 1 month”. He had a history of prostatic hyperplasia.
After admission, he was diagnosed as multiple BMs from
lung cancer. The diagnosis was made on May 15, 2018. The
interval from the onset of neuropsychiatric symptoms to
the diagnosis of BM was 2 months. Genetic testing showed
196 gene mutations. No definite metastasis was found in
other sites. The lesions in the right frontal lobe and the
left parietal lobe were resected, followed by CT-guided
radiofrequency ablation of lung tumors. The patient is
still alive. This patient has been hospitalized twice in our
hospital.

Discussion

BMs from lung cancer are often fatal and thus drastically
lower the survival rate of lung cancer patients (3). Lung
cancer can easily spread to the brain and is the most
common primary tumor for BM (4-6). Patients with BM
from lung cancer usually have a poor quality of life and
unfavorable prognosis. The average expected overall survival
(OS) was only 4-7 months without local treatment, such
as neurosurgery or radiosurgery (7). Thus, a prompt and
accurate diagnosis of BM from lung cancer is particularly
important. Villano et 4/. compared the incidence of BMs
from various tumors and found the highest incidence of BM
was from lung cancer (8).

In our current study, we analyzed 10 cases of BMs from
lung cancer. The chief complaints were neuropsychiatric
symptoms in each patient, suggesting the onset of
the neuropsychiatric symptoms might indicate the
metastasis of lung cancer. Therefore, the possibility
of BM should be alerted when a lung cancer patient
presents with neuropsychiatric symptoms. However, some
neuropsychiatric symptoms are neglected in many lung
cancer patients due to poor physical condition. These
symptoms may be common and can be seen in many normal
people. Many times the symptoms are ignored by patients
and their families, resulting in a long interval between the
development of BM and the hospital visit. Therefore, the
lung cancer patients and their families should be routinely
informed about the neuropsychiatric symptoms; once
symptoms such as dizziness, headache, abnormal gait
(walking), and limb weakness occur, the patient should
timely come to the hospital for examinations. Second, lung
cancer patients should take regular follow-up examinations
(9), during which cranial imaging should be performed
routinely. Patients with BMs often have metastases in other
organs/tissues, such as bone and lymphatic tissue. Thus, the

Trans! Lung Cancer Res 2019;8(5):682-691 | http://dx.doi.org/10.21037/tlcr.2019.10.02
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Figure 3 (A) MRI on October 15, 2018, showed abnormal signals in left occipital lobe, suggesting the possibility of metastasis; the softened
lesions were seen in right frontal pole, along with multiple ischemic foci in the brain. (B) After CT-guided local destruction of lung tumor,
MRI on October 24, 2018 showed that the left occipital metastases were significantly smaller than before; the softened lesions were seen in
right frontal pole, along with multiple ischemic foci in the brain. (C) After targeted therapy with alectinib hydrochloride, MRI on May 13,
2019 showed that the left occipital metastases were similar, along with a few high signals, which were suggestive of hemorrhagic foci. The

softened lesions were seen in right frontal pole, along with multiple ischemic foci in the brain.

© Translational lung cancer research. All rights reserved. Trans! Lung Cancer Res 2019;8(5):682-691 | http://dx.doi.org/10.21037/tlcr.2019.10.02
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presence of these metastases is highly suggestive of BMs (10).
In addition, Ainsworth ez a/. investigated the application of
quantitative and texture analyses of magnetization transfer
imaging in the early diagnosis of BMs (11). Only in this way
can we achieve the early detection and early treatment of
BMs from lung cancer.

Prompt screening and early diagnosis and treatment of
BMs from lung cancer may increase the survival rate. The
currently available treatments include surgery, targeted
therapy, and radiochemotherapy (12-15). Zustovich et al.
explored the preliminary outcomes of patients with BMs
from non-small cell lung cancer treated with bevacizumab-
based therapies. Thirteen patients (9 males and 4 females)
had a median progression-free survival (PFS) of 9.1 months
(range: 0.9-39.2 months) and median OS of 9.6 months
(range: 3-41.5 months) (16). Whole-brain radiation therapy
(WBRT) is considered the standard treatment (17-19).
For any micrometastasis undetectable by brain imaging,
WBRT can prevent any intracranial recurrence and lower
the risk of death caused by neurological problems (19). In
our current study, two patients died (Case 5 died of sudden
massive hemoptysis, and Case 6 died after his families
refused to receive the invasive treatment). Data on 3- and
S-year survival have been obtained from one patient each.

Conclusions

BM is a common cause of neurological symptoms in patients
with lung cancer. When patients with lung cancer are found
to have neurological symptoms, the possibility of BM should
be considered. Early diagnosis and treatment will help to
relieve symptoms and prolong survival. Multidisciplinary
treatments, including surgery, radiochemotherapy, targeted
therapy, and symptomatic treatment, should be offered to
patients with BM from lung cancer.
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