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Abstract. – OBJECTIVE: We explore the treat-
ment of bone metastases in advanced non-small 
cell lung cancer (NSCLC).

MATERIALS AND METHODS: We reported a 
76-year-old female patient, who was diagnosed 
with NSCLC with bone metastasis eight years 
ago (stage IVA). Due to unbearable diarrhea, 
she refused chemotherapy, and we adopted lo-
cal treatment, including local radiotherapy 50 
Gy and bone cement to lumbar spinal metasta-
ses, 62 Gy local radiotherapy of primary lung tu-
mor, TKI inhibitor gefitinib and zoledronic acid.

RESULTS: She survived more than eight years 
and is still in follow-up.

CONCLUSIONS: The median survival time for 
NSCLC patients with bone metastases is often 
less than 1 year. We reported the patient with 
more than eight years of survival, showed that 
some special cases can adopt the methods of 
local treatment including bone cement, treat-
ment benefit patients, radiation therapy and tar-
geted therapy in clinic to expand the survival.
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Introduction

Lung cancer is the leading cause of cancer 
incidence and mortality worldwide1. According 
to the database of 2018, there are 2.1 million new 

lung cancer cases and 1.8 million deaths1. Bone is 
the most common metastatic site of lung cancer. 
Approximately 30-40% of patients with lung 
cancer accompanied with bone metastases, espe-
cially for the NSCLC patients2. Bone metastasis 
not only influenced physical function but also 
reduced life quality. Bone metastasis can cause a 
series of skeletal-related events (SREs), including 
pathological fractures, bone pain, spinal cord 
compression, and hypercalcemia3. Lung cancer 
patients with bone metastasis usually have a short 
overall survival (OS) time4. The median survival 
for most patients is less than 1 year5-7. Till now, 
there is no standard therapy for lung cancer pa-
tients with bone metastasis. Current treatment 
regimen includes platinum-based chemotherapy 
and other bone-directed targeted therapies, in-
cluding radiation therapy, surgery, and bisphos-
phonates. Recently, some studies8,9 showed that 
EGFR tyrosine inhibitors (EGFR-TKI) could 
prolong patients’ survival time combined with 
radiation therapy or bisphosphonates in advanced 
EGFR mutant NSCLC patients with bone me-
tastases. Here, we reported a case of an aged 
end-stage NSCLC patient with bone metastasis. 
She refused chemotherapy, through treatment in-
cludes bone cement, radiation, zoledronic acid 4 
mg given intravenously once a month (Zheng-
da Tianqing Pharmaceutical Company, Tianqing 
Yitai. Tianqingyitai (zoledronic acid injection), 
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Lianyungang City, Jiangsu Province, China) and 
gefitinib 250 mg per day given orally (Iressa 
Astrazeneca, UK). She survived for more than 
8 years since the initial diagnosis. We presented 
this case report and hope it could bring some 
inspiration for lung cancer with bone metastasis 
patients’ therapy.

Case Report
We reported a case of a 76-year-old female pa-

tient diagnosed with NSCLC accompanied with 
metastases of the mediastinum lymph nodes, both 
lung, bone, and supraclavicular lymph nodes.

In August 2011, due to the backache and low 
limb fatigue, the patient went to our hospital. Her 
three-dimensional computed tomography (CT) 
imaging showed the evidence of pathologic frac-
ture and metastatic carcinoma of 1st lumbar verte-
bra (Figure 1). In order to find the primary tumor 
lesion and other metastatic lesions, the patient 
received whole body positron emission computed 
tomography (PET/CT) scan which showed that tu-
mor lesions were detected in the upper lobe of her 
right lung, mediastinal lymph nodes, and bones of 
left 7th anterior rib and 1st lumbar vertebra (Figure 
2). After multidisciplinary consultations, the pa-
tient firstly underwent surgery of lumbar vertebra 
tumor removal, bone cement filling and plate 
internal fixation (Figure 3). The post-operative 
pathological diagnosis was metastatic adenocar-
cinoma (papillary adenocarcinoma, moderately 
differentiated, magnification × 100) (Figure 4). 
After surgery, patient’s symptom relieved. Then, 
in November 2011, the patient accepted two cycles 
of chemotherapy (TP, cisplatin plus paclitaxel). 

However, due to unbearable diarrhea, the chemo-
therapy was terminated. From February 2012 to 
March 2012, the patient accepted 25 times (5000 
cGy) radiation therapy for her lumbar vertebrae 
and 31 times (6200 cGy) radiation therapy for 
osseous metastasis lesion (Figure 5A, B). After 
radiation, we evaluated both her lung lesion and 
lumbar lesion, and the treatment response showed 
stable disease (SD). Also, her EGFR gene test 
found exon 19 deletions (19 del (+)). Therefore, 
EGFR-TKI gefitinib was recommended. The pa-

Figure 1. Three-dimensional computed tomography (CT) imaging present pathologic fracture and metastatic carcinoma of 
1st lumbar vertebra.

A

Figure 2. Positron emission computed tomography (PET/
CT) image.
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tient started orally gefitinib (250 mg/po. Qd) since 
July 2012. Except for facial rash, there were no 
other side effects, and no significant progress was 
found. The curative effect evaluation showed sta-
ble disease (SD). In May 2014, routine ultrasound 
examination found that the patient’s right supra-
clavicular lymph nodes were enlarged (9 X 6 mm) 
with abnormal structure. The biopsy of her right 
cervical lymph node showed the same mutant as 
previous EGFR 19del(+). The patient continued 
taking gefitinib orally, and zoledronic acid intra-
venous injection once a month. During follow-up, 
we found new metastasis sites at her left hip and 
left ischium. Also, her right supraclavicular lymph 
nodes were growing. Her primary lesion in lung 
showed progressive disease and pleural effusion 
was observed through CT. Considering that the 
disease was developed to the IV-B stage with 

multiple metastases, and her physical condition, 
palliative treatment was performed, including 
conventional dose (2.0 Gy/f) of radiation therapy 
for her pelvis lesion site and for right supraclavic-
ular lymph nodes, zoledronic acid and gefitinib 
therapy continued. Recently, we identified adeno-
carcinoma cells in patients with pleural effusion, 
and performed quantitative real-time polymerase 
chain reaction (qRT-PCR) on tumor cells EGFR, 
showing results of 19-del (+), T790M(-), L858R(-), 
20-ins (-), G719X(-), S7681(-), and L861Q(-). Pre-
vious reports10-12 have demonstrated the value of 
circulating tumor cell (CTC) value in many types 
of cancer (including lung cancer). To further eval-
uate the patient’s disease, we tested circulating 
tumor cell (CTC) in her peripheral blood, six 
epithelial CTCs, three bio-phenotypic epithelial/
mesenchymal CTCs, one mesenchymal CTC, and 
no circulating tumor microemboli (CTM) were 
found (Figure 6A, 6B, 6C). We presented one 
cell of three subtypes of CTC in Figure 6A, 6B, 
and 6C. To sum up, we thought it was a positive 
case of IVB stage NSCLC, since the patient was 
initially diagnosed as advanced stage, which may 
correlate with a shorter survival time. Due to her 

Figure 3. X-ray of bone cement filling and plate internal 
fixation.

Figure 4. Post-operative pathological diagnosis of patient’s 
was metastatic adenocarcinoma (papillary adenocarcinoma, 
moderately differentiated, magnification × 100).

Figure 5. Radiation for her lumbar vertebrae and radiation 
for osseous metastasis lesion. 
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personal will, she refused chemotherapy. Howev-
er, from her actual clinical effects and her survival 
time (the patient is still alive), we thought our 
combination therapy may bring some inspirations 
for treating NSCLC with bone metastases patients 
who refused chemotherapy or cannot tolerate che-
motherapy.

Discussion

Bone metastases occur at the advanced stage of 
lung cancer patients. There is no standard therapy 
for lung cancer patients with bone metastases. It 
is reported that these patients’ median survival 
was usually less than 1 year5-7. Although multi-
modal treatment strategies are applied in dealing 
with NSCLC with bone metastasis, chemothera-
py is still an important therapy for these patients. 
Other therapeutic methods include surgery, radi-
ation, and other bone targeted therapy. 

In this report, we presented an aged advanced 
NSCLC patient with bone metastasis who was 
diagnosed 8 years ago. After two months che-
motherapy, for unbearable diarrhea, the patient 
refused further chemotherapy. Her treatment in-
cluded bone cement for lumbar metastatic tumor, 
radiation for primary lung tumor and metastatic 
sites, TKI inhibitor gefitinib, and zoledronic ac-
id. Following these therapies, her bone pain was 
relieved, and she was already survived for more 
than 8 years since her initial diagnosis, and she is 
still in our follow-up.

In this case, there are three points that deserve 
to be discussed. Firstly, it is worth to mention the 
patient’s long survival time. For this patient, she 
refused chemotherapy, and orally took gefitinib 
for more than 7 years. Except for the rash, there 

were no other evident side effects. Although the 
disease is still in progress, her survival time 
is already more than 8 years. According to the 
previous retrospective analysis, for advanced 
NSCLC patients, predictive factors for better 
survival of gefitinib treatment include adenocar-
cinoma, female, good PS (0-l) and non-smoker 
categories13. For NSCLC EGFR mutant patient, 
exon 19 deletions associated independently with 
prolonged OS14 were also shown. This patient has 
most of the above characteristics, so we thought 
that her long survival time may owe to the use 
of EGFR-TKI (gefitinib). But there are still some 
problems regarding the patient’s gefitinib therapy. 
Due to the progressive condition of the disease 
and a new metastasis site, we also wonder wheth-
er the patient is resistant to gefitinib. Although 
qRT-PCR of peripheral blood presented 19-Del 
(+) and T790M (-), which suggest that the patient 
may still benefit from gefitinib, some studies15,16 
also showed complex resistance mechanism in 
NSCLC patients. For NSCLC patients who have 
responded to gefitinib treatment but demonstrat-
ed tumor progression, few treatment options are 
available. Some researchers recommend continu-
ing treatment with gefitinib17,18, others recom-
mend switching to erlotinib19,20. The patient’s 
financial situation did not allow to change drug, 
so she still takes gefitinib till now. In addition, 
reports also show that EGFR-TKI combination 
with radiation therapy or bisphosphonates could 
prolong survival time in EGFR mutant lung can-
cer with bone metastasis patients8,9. 

Secondly, it is also necessary to mention bone 
cement combined with radiation in this patient’s 
therapy. Bone cement’s effect is well-known in 
bone metastasis therapy. Although bone cement 
could take effects as analgesic, consolidation, 

Figure 6. Three types of circulating tumor cells (CTC) labeled by epithelial-mesenchymal transition (EMT) markers were 
found in the patient’s peripheral blood. A, Epithelial CTCs (red dots). B, Bio-phenotypic epithelial/mesenchymal (red and 
green dots). C, Mesenchymal CTCs (green dots). The cells were analyzed using ×100 oil objective.
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and anticancer therapy, bone cement alone is not 
a curative treatment21. Thus, bone cement is usu-
ally performed along with other treatment, such 
as radiotherapy. It is more common to combine 
cementoplasty and radiofrequency ablation in 
neoplastic lesions of bone’s treatment 22,23, while 
in this patient’s therapy, we performed radiation 
therapy after bone cement surgery. Radiation 
therapy is effective in reducing pain, preventing 
pathological fractures, and minimizing the need 
for further surgery for bone metastasis. Radia-
tion therapy is administered only for supportive 
therapy to prevent local recurrence by eliminat-
ing residual disease24. After these therapeutic 
therapies, the patient’s pain was relieved, and the 
bone lesion was stable. Therefore, we thought ra-
diation combined with bone cement therapy was 
a promising choice for bone metastatic patients in 
further clinical practice.

Thirdly, the effect of zoledronic acid cannot be 
ignored in this patient’s therapy. Some research-
ers showed that zoledronic acid may also help to 
improve survival in patients with bone metas-
tases, the longer period of receiving zoledronic, 
the better effect on survival and longer time to 
progression25. We also tested the circulating tu-
mor cells (CTC) number for this patient. CTC has 
been shown to be linked to disease progression in 
breast cancer patients26. CTC is also detected as a 
novel prognostic factor in patients with stage IV 
NSCLC27. Six epithelial CTCs, three bio-pheno-
typic epithelial/mesenchymal CTCs, one mesen-
chymal CTC, and no circulating tumor microem-
boli (CTM) were found in the patient’s peripheral 
blood, which also probably links to patient’s long 
survival period. 

Conclusions 

We presented an aged advanced NSCLC pa-
tient, whose survival time is already 8 years after 
the initial diagnosis. In her therapeutic protocol, 
we used EGFR-TKI (gefitinib), radiation therapy, 
bone cement, and zoledronic acid. We thought 
that this treatment protocol may correlate with 
her long survival period. This therapeutic strate-
gy broke chemotherapy’s indispensable effect on 
lung cancer patient with bone metastasis. More 
studies are needed in further clinical trials.
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