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Abstract: Lung adenocarcinoma can be accompanied by epidermal growth factor receptor 

(EGFR) mutation. As a consequence, targeted therapy based on screening of tyrosine-kinase 

inhibitors (TKIs) is necessary. Spinal cord metastasis of lung cancer is a serious clinical 

problem. Here, we report a case of lung adenocarcinoma with severe spinal cord metastasis that 

was successfully treated with a second administration of an EGFR-TKI. Magnetic resonance 

imaging showed spinal cord metastasis to the cervical vertebrae. The patient received a second 

administration of an EGFR-TKI (150 mg/day erlotinib). Four months later, we observed the 

disappearance of the paravertebral tumor and a reduction in the size of pulmonary tumors in both 

lungs. These results indicate that EGFR-TKI therapy could be a new strategy for the treatment 

of advanced lung adenocarcinoma with spinal metastasis.
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Introduction
Lung cancer is one of the main causes of cancer-related mortality in the People’s 

Republic of China. The mortality rate for lung cancer is 45.57 per 100,000 patients and 

is 1.94 times higher in males (61.00 per 100,000) than in females (29.77 per 100,000).1 

Lung cancer can metastasize to other organs such as the bone, adrenal gland, and 

brain, and metastasis to the spinal cord is an especially serious clinical problem. The 

etiology of spinal cord metastasis of lung cancer remains unclear. The incidence of 

spinal cord metastasis is low, but the prognosis is poor.2 Magnetic resonance imaging 

(MRI) is necessary for first-line examination, and computed tomography (CT) scans 

are helpful at some stages such as diagnosis and postoperative follow-up of spinal 

metastatic disease.3

Lung adenocarcinoma can be accompanied by epidermal growth factor receptor 

(EGFR) mutation. As a consequence, targeted therapy based on screening of tyrosine-

kinase inhibitors (TKIs) is necessary. Treatment with an EGFR-TKI, such as gefitinib 

or erlotinib, is an effective targeting therapy, particularly for advanced non-small-cell 

lung cancer (NSCLC). EGFR-TKI treatment has been demonstrated to significantly 

improve responses and outcomes in patients with advanced NSCLC harboring an 

EGFR mutation.1

Interestingly, in some patients with lung cancer who were negative for EGFR, it has 

been reported that EGFR-TKIs exhibit superior effects over conventional chemotherapies. 

Notably, the patient characteristics of being Asian, having an adenocarcinoma, being 
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female, and being a nonsmoker are regarded as favorable pre-

dictors for EGFR-TKI efficacy in NSCLC with unknown EGFR 

gene status.4 Some of these patients were also found to benefit 

from the second administration of EGFR-TKI. However, the 

benefits of EGFR-TKI therapy against spinal cord metastasis 

of lung cancer remain unclear. Here, we report a case of lung 

adenocarcinoma with severe spinal cord metastasis that was 

successfully treated via a second administration of a TKI, and 

we discuss the benefits of repeated EGFR-TKI therapy as a 

new treatment strategy for spinal cord metastasis.

Case report
A 39-year-old female presented with reduced muscle strength 

in the right upper limb was admitted to our hospital in 

April 2011. Cerebral MRI showed encephalic multiple foci, 

indicating the possibility of a metastatic tumor. According to 

the chest CT scan, the patient was diagnosed with right lung 

carcinoma accompanied by metastases to the mediastinum 

lymph nodes, both lungs, bone, and brain.

The patient underwent a needle biopsy of the inferior pul-

monary focus under CT scanning, and pathological diagnosis 

confirmed that she had adenocarcinoma. Nevertheless, we 

could not perform an EGFR mutation test due to the limited 

size of samples. Considering all the examination data and 

images, the stage of lung adenocarcinoma in this case was 

diagnosed as T
4
N

2
M

1
 (stage IV).

The patient refused chemotherapy. Considering that the 

patient had favorable predictor factors for EGFR-TKI efficacy 

in NSCLC with unknown EGFR gene status,4 such as being 

Asian, having an adenocarcinoma, being female, and being 

a nonsmoker, the patient received first-line treatment with 

250 mg/day gefitinib starting March 1, 2011. Partial response 

(PR) was detected, and progression-free survival (PFS) lasted 

for 14 months (Figure 1). In addition, she received whole-

brain radiation therapy with Dt40Gy/20f starting March 3, 

2011. From June 22, 2012 to November 27, 2012, the patient 

received second-line chemotherapy with six cycles of a cispla-

tin and pemetrexed regimen. Next, she received two cycles of 

pemetrexed chemotherapy, and the best response was stable 

disease with PFS lasting for 8 months. As the disease was not 

improved significantly, she received docetaxel combined with 

carboplatin for four cycles with the best response of stable dis-

ease and PFS of only 3.5 months. Then, the patient was treated 

with carboplatin plus gemcitabine as fourth-line therapy for 

two cycles with the result of progressive disease.

At the end of September 2013, the patient’s condition 

had deteriorated significantly. She had difficulty of moving 

both lower limbs, especially the right lower limb, gradu-

ally leading to an incomplete paralysis. Cervical vertebral 

MRI showed a metastatic tumor in the cervical vertebral 

canal that compressed the spinal cord at the second cervi-

cal level. After multidisciplinary consultation, the patient 

refused treatment with surgery and local radiation therapy. 

Therefore, we chose erlotinib as the fifth-line therapy at the 

dose of 150 mg/day starting October 10, 2013. After the 

second administration of an EGFR-TKI, the paraspinal 

tumor disappeared (Figure 2), and tumors in both lungs 

shrank significantly (Figure 3). The objective response 

was PR. Additionally, the muscle strength in both upper 

limbs recovered to degree IV, and that in the lower limbs 

recovered to degree I after 1 week of erlotinib treatment. 

After 4 months of erlotinib treatment, the muscle strength 

had recovered to degree V in the upper limbs and to degrees 

II and III in the lower limbs.

Because the patient refused a second puncture biopsy, 

a plasma sample was taken for EGFR mutation detection 

using the amplification refractory mutation system (ARMS) 

method on February 28, 2014, and the result was negative. 

According to the latest follow-up on August 17, 2014, the 

patient continued taking erlotinib orally.

Figure 1 Computed tomography scan of the lung before and after 14 months of gefitinib treatment.
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Written informed consent was obtained from the patient 

according to the Declaration of Helsinki, and the study pro-

tocol was approved by the research ethics committee of the 

Affiliated Hospital of Academy of Military Medical Sciences, 

Beijing, People’s Republic of China.

Discussion
In this case, the patient had received gefitinib and chemother-

apy previously. However, after nearly 3 years of treatment, 

spinal cord metastasis was found and the prognosis was very 

poor. Because there were no more treatment options to choose 

and considering the poor performance, the patient was given 

oral erlotinib, as the second administration of another EGFR-

TKI might experience an unexpected PR.5,6 This outcome 

demonstrated that the administration of a TKI could be a 

new effective method in treating lung cancer with spinal cord 

metastasis. In addition, we reviewed the literature related to 

EGFR-TKI therapy for lung adenocarcinoma and postulated 

the possible reasons for the satisfactory therapeutic effects of 

a TKI for lung cancer with spinal cord metastasis.

Conventional treatment for spinal cord metastasis is tumor 

resection, which may be effective but not thorough enough, 

and therefore, cases of recurrence are common. Other thera-

pies include irradiation and chemotherapy, and chemotherapy 

penetrates poorly to the central nervous system (CNS) with 

potentially low efficiency for these patients. So far, a com-

mon management for lung cancer metastasis is stereotactic 

radiotherapy at the 60 Gy conventional fractions in patients 

with NSCLC. Nevertheless, the associated neurological 

symptoms and outcomes for patients with symptomatic 

vertebral compression are still in debate.7 Recent case reports 

document that EGFR-TKI may be a good option for the 

Figure 2 Magnetic resonance imaging showing the disappearance of the paraspinal tumor after erlotinib treatment.

Figure 3 Computed tomography scan showing that the lung tumor shrank significantly after erlotinib treatment.
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treatment of CNS metastasis of lung cancer patients with 

EGFR mutations. Xu et al and Zhang et al recently reported 

that EGFR mutation-positive lung cancer patients with CNS 

metastasis were successfully treated with either erlotinib or 

icotinib singly or in combination with surgery/irradiation.8,9 

Although we cannot obtain the evidence of EGFR mutation 

directly from metastatic spinal cord tumor of our reported 

patient, we chose a second administration of erlotinib instead 

of resection or continued chemotherapy for the treatment of 

her metastasis considering that the first administration of 

TKI was effective and surgery and radiotherapy were not 

suitable for spinal cord metastasis of lung cancer; consistent 

with recent reports,8,9 we observed that paraspinal tumor 

disappeared and tumors in both lungs shrank significantly 

in our case with final outcome defined as PR. The outcomes 

in this case indicate that the application of an EGFR-TKI 

could be a new treatment method for spinal cord metastasis. 

TKIs have additional advantages of penetrating to the cen-

tral nerve system. It has been reported that erlotinib reaches 

higher concentration in cerebrospinal fluid than gefitinib, and 

a high cerebrospinal fluid concentration of erlotinib depends 

on a high plasma concentration.10 In addition, accumulation 

of erlotinib at sites of metastasis was detected by an isotopic 

tracer.11 Therefore, the high concentration of erlotinib and 

its accumulation in sites of metastasis could be responsible 

for the satisfactory outcome in this case.

Recently, TKIs have been proposed as an important 

therapy for NSCLC, and EGFR mutation analysis has become 

a routine clinical test. Almost 20 EGFR mutations have been 

detected, direct sequencing is commonly used for the detec-

tion of an EGFR mutation, but its rather low sensitivity has 

led to the development of more sensitive methods, including 

real-time polymerase chain reaction and ARMS.2

It is well-known that DNA from tumor tissue is the best 

material for EGFR mutation analysis. Unfortunately, most 

patients with NSCLC are at the advanced stage and inoper-

able, thus making collection of a sufficient amount of tumor 

tissue difficult. In contrast, collection of a body fluid such 

as plasma is easy, less invasive, and repeatable. Moreover, 

body fluid is considered a feasible and reliable source for 

genomic DNA. In this case, we performed ARMS to detect 

EGFR mutation in a plasma sample and obtained negative 

results. A previous study compared the results of ARMS 

and direct sequencing for the detection of an EGFR muta-

tion and prediction of EGFR-TKI efficacy for surgery and 

biopsy tumor tissues in 158 patients with NSCLC,12 which 

showed that ARMS has a higher sensitivity and specificity 

than direct sequencing for the detection of an EGFR mutation 

in both surgical and biopsy samples. Moreover, the results 

from ARMS are more consistent with the efficacy of EGFR-

TKI treatment.12 In addition, several studies have shown that 

serum samples can be an alternative source for mutation 

analysis, and a high correlation was found between mutations 

detected in serum samples and matched tumor samples.13,14 

Taken together, these results indicate that plasma/serum 

samples could be an attractive source for the detection of an 

EGFR mutation and TKI sensitivity. Nevertheless, although 

the sensitivity of ARMS is high, if the abundance of the 

DNA mutation is below the limit, a false-negative result may 

occur. Therefore, in the present case, we could not exclude 

the possibility of a false negative, especially considering that 

our patient benefited from a second round of TKI therapy. 

Further confirmation of our results based on tumor tissue is 

necessary.

A certain sensitive mutation of EGFR is considered to be 

the best predictor for the clinical benefits of chemotherapy. 

However, patients without a feasible mutation could be iden-

tified as “dominant people” or the opposite on the basis of 

certain clinical characteristics. For example, smoking status 

(nonsmoker), histology (adenocarcinoma/bronchioloalveolar 

carcinoma), and sex (female) could cause a higher possibil-

ity of mutation and result in a longer survival after erlotinib 

treatment.1 EGFR mutant lung cancer represents a distinct 

subgroup for TKI treatment, and chemotherapy is recom-

mended as the first-line therapy for advanced unselected 

patients with NSCLC. Due to inadequate tissue samples, we 

were not able to detect an EGFR mutation before treatment. 

In order to identify patients for whom treatment with erlotinib 

and gefitinib is suitable, we must collect adequate biopsy 

samples to detect EGFR mutations and ensure the success 

of personalized therapy in future clinical studies.3

It has been reported that patients could benefit from 

retreatment with an EGFR-TKI if the first treatment with 

erlotinib therapy was effective. Song et al investigated the 

efficacy of re-administration of a TKI after failure of gefitinib 

or erlotinib in 33 patients with NSCLC and showed that  

re-administration of TKI seemed to be a potential therapeutic 

option for the treatment of selected advanced patients with 

NSCLC after prior failure, especially for the patients who 

responded to the first TKI treatment.15 Moreover, Tang et al 

re-administrated EGFR-TKI to 120 patients with NSCLC and 

found that a time interval of $4 months might improve the 

treatment, but differences in clinical benefit were not apparent 

among the different treatment orders.16 These data suggest 

that patients who benefit from prior treatment may be more 

likely to benefit from a second administration.
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In the present case, the patient was given EGFR-TKI 

treatment using gefitinib followed by erlotinib, and the time 

interval was .2 years. Because the patient had benefited 

from the first administration of this treatment, and the order 

of treatment we followed had been proven effective in previ-

ous studies, we hypothesized that a second administration of 

erlotinib was an appropriate option. The outcomes of this case 

indicate that EGFR-TKI therapy could be a new strategy for 

the treatment of spinal metastasis, and such benefit is related 

to the PFS following the initial TKI therapy and the time 

interval between the two applications of the TKI.

Disclosure
The authors report no conflicts of interest in this work.
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