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Article  
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Abstract: Purpose: Metastatic spinal cord compression (MSCC) is a severe complication of cancer that can lead 

to irreversible neurological impairment, necessitating prompt recognition and intervention. This retrospective, 

single-center study aimed to determine the prognostic factors and survival rates among patients presenting 

with MSCC secondary to lung cancer. Methods and Materials: We identified 74 patients with epidural 

metastases-related spinal cord compression and a history of lung cancer, through the electronic database of 

Medway Maritime Hospital in United Kingdom (UK), spanning the period from April 2016 to September 2021. 

Among them, 39 were below 55 years old, while 35 were aged 55 years or older, whereas 24 patients were 

diagnosed with small cell lung cancer (SCLC), and 50 patients had non-small cell lung cancer (NSCLC). Results: 

The median overall survival (OS) was 5.5 months, with 52 out of 74 patients dying within 6 months of the 

diagnosis of MSCC. For the entire cohort, the statistically significant variables on multi-variate analysis were: 

cancer type (NSCLC had improved OS), number of involved vertebrae (one to two vertebrae involvement had 

improved OS) and time taken to develop motor deficits (≤10 days to develop motor deficits had worsened OS). 

For the NSCLC cohort, the statistically significant variables on multivariate analysis were: molecular alterations 

(patients with epidermal growth factor receptor (EGFR) mutation), pre-treatment ambulatory status, Eastern 

Cooperative Oncology Group (ECOG) performance status, and time taken to develop motor deficits. 

Conclusions: Within the entire cohort, patients diagnosed with NSCLC and spinal metastases affecting one to 

two vertebrae exhibited enhanced OS. Within the NSCLC subgroup, those with EGFR mutations, who were 

ambulatory, and possessed an ECOG performance status of 1-2, demonstrated improved OS. In both the entire 

cohort and NSCLC subgroup, the development of motor deficits within a period of ≤10 days was associated 

with poorer OS. 
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Introduction 

Metastatic spinal cord compression (MSCC) is defined by the compression of the spinal cord by 

direct or metastatic spread to the vertebrae that may result into neurological deficits [1]. It represents 

a devastating complication of cancer with an estimated incidence rate of about  

5-15% of patients with malignancy [2]. The area of the spine most commonly found to be involved is 

the thoracic vertebrae, with lesions usually located in the posterior half of the vertebral body [3].  

In 10-20% of patients, MSCC represents the primary clinical presentation of a malignancy, more 

commonly in patients with lung, breast and prostate cancer [4]. In contrast, spinal Ewing Sarcoma 

presents very rarely and only 69 cases have been reported in the scientific literature [5]. MSCC is an 

acute oncological emergency necessitating prompt diagnosis and urgent intervention, given the high 

risk of spinal cord injury and irreversible neurological consequences [6]. Metastatic spinal tumours 

derived from lung cancer are notably linked to a poor prognosis, typically exhibiting rapid 

progression and short survival [7, 8].  

The clinical presentation of MSCC ranges from progressive pain and paraesthesia to motor 

weakness, sphincter dysfunction and paraplegia [9]. The vagueness and insidious course of the signs 

of MSCC lead to delays in diagnosis and delivery of care [10]. Magnetic Resonance Imaging (MRI) 

has been found to offer superior diagnostic evaluation, with high sensitivity of detection of MSCC in 

comparison to other imaging modalities. Therefore, it is the recommended diagnostic test in case of 

suspicious MSCC, preferably with the use of gadolinium contrast [9, 11, 12], as also suggested by the 

National Institute for Health and Care Excellence (NICE) guidelines [13]. 

Survival rates are poor with just 10% of patients surviving for 18 months after the initial clinical 

presentation of MSCC [14, 15]. When considering the management plan for symptomatic MSCC, best 

results are achieved through a multi-disciplinary approach involving input from the oncological, 

radiological and neurosurgical teams [16]. Different therapeutic goals such as local tumour control, 

improvement of neurological deficits and pain management require thorough consideration of 

individual patient factors like progression of tumour to other sites and life expectancy [17].  

Usually, the treatment aim for MSCC is palliation, focusing on preservation of neurological 

function and pain relief. As soon as the diagnosis of MSCC is suspected, a loading dose of high dose 

steroids should be offered to all patients presenting with neurological deficits. It seems that 

intravenous administration of either 10 mg (low-dose) or 100 mg (high-dose) dexamethasone, both 

followed by 16 mg dexamethasone orally per day is effective and safe for the treatment of MSCC [4]. 

Following initiation of steroids, patients are stratified for management with radiotherapy in 

combination with or without surgery, depending on factors such as pain intensity, neurological status, 

performance status and treatment history [18]. Research has demonstrated that decompressive 

laminectomy plus the use of adjuvant radiotherapy is superior to treatment with radiotherapy alone 

and is advocated to patients who have a greater potential for neurological recovery and a more 

favourable prognosis [19]. The designed standard treatment protocol for MSCC in our centre was 

beneficial in assessing, auditing, and improving the standard of care of the acute management of 

patients presenting with MSCC [20]. In this retrospective study, we aimed to identify the prognostic 

factors affecting the survival rates of patients with lung cancer presenting with MSCC. Identification 

of prognostic factors that associate with shorter or longer survival after MSCC could help with the 

development of specific treatment approaches, more or less intensive, for these patients. 

Methods  

This is a retrospective study which has identified 74 patients with spinal cord compression from 

epidural metastases via the electronic database of Medway Maritime Hospital, Kent, United 

Kingdom (UK) from April 2016 to September 2021, conducted as part of the evaluation of care quality 

commission’s five-year strategy, published in April 2022. We retrospectively analysed 12 

characteristics for overall survival based on a study conducted by Lei. et al, including age [55 years 

vs ≥55 years], gender [female vs male], smoking status [yes vs no], lung cancer type [non-small cell 

vs small cell], pre-treatment ambulatory status [ambulatory vs non-ambulatory], Eastern Cooperative 

Oncology Group (ECOG) performance status [1–2 vs 3–4], number of involved vertebrae [1–2 vs 3–

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 24 July 2023                   doi:10.20944/preprints202307.1542.v1

https://doi.org/10.20944/preprints202307.1542.v1


 3 

 

4], pre-treatment chemotherapy (yes vs no), interval from suspicion of MSCC to MRI  

[≤ 24 hours vs >24 hours], time to developing motor deficits [≤10 days vs >10 days], interval from 

confirmed MSCC to radiotherapy [≤24 hours vs >24 hours vs no radiotherapy] and interval from 

confirmed MSCC to surgery [≤6 days vs >6 days vs no surgery]. We also performed a sub-analysis of 

the non-small cell lung cancer (NSCLC) cohort presenting with MSCC and retrospectively analysed 

the characteristics of histology of NSCLC [adenocarcinoma vs non-adenocarcinoma] and driver 

molecular alterations [epidermal growth factor receptor (EGFR) mutation versus a non-EGFR 

mutation such as anaplastic lymphoma kinase (ALK) or kirsten rat sarcoma viral oncogene homolog 

(KRAS)]. For the present study we included patients who had a definitive diagnosis of MSCC by MRI 

of the spine but excluded any patients who were suspected of having MSCC and not referred for any 

imaging.  

Statistical Analysis  

Statistical analysis was performed on IBM® SPSS® Statistics 28 (Windows). Overall survival (OS) 

was defined by the time between diagnosis of MSCC and death and was computed using the Kaplan-

Meier method. The primary endpoint was death within 6 months of MSCC diagnosis. Univariate and 

multivariate Cox regression analyses were performed to investigate the influence of various factors 

on OS. The prognostic factors that were statistically significant in the univariate analysis were 

included in the multivariate analysis. 

In our analysis of the entire cohort, the baseline factors considered included age, gender, 

smoking status, lung cancer histological subtype [small cell lung cancer (SCLC) versus NSCLC], pre-

treatment ambulatory status, ECOG performance status, number of vertebrae involved, pre-

treatment chemotherapy, the interval from suspicion of MSCC to MRI, the interval from confirmed 

MSCC to radiotherapy, and the interval from confirmed MSCC to surgery. We repeated our analyses 

for patients with NSCLC only and considered the following variables in addition to the 

aforementioned factors: histology [adenocarcinoma versus non-adenocarcinoma], driver molecular 

alterations [epidermal growth factor receptor (EGFR) versus non-EGFR], targeted therapy [yes or no]. 

Results  

Entire cohort 

Seventy-four patients met the inclusion criteria. There were 45 male (60.8%) and 29 female 

(39.2%) patients. The mean age of the patients was 54.5 ± 2.6 years. 50 patients (67.6%) had NSCLC 

while 24 patients (32.4%) had SCLC. Fifty-two patients (70.3%) had one to two vertebrae affected, 

while 22 patients (29.7%) had three or more vertebrae affected. The median OS was 5.5 months 

[interquartile range (IQR): 4.4 – 7.8 months]. Fifty-two out of the 74 patients died within 6 months of 

MSCC diagnosis (six-month survival rate 29.7%). 

In the univariate Cox regression analysis, the following factors were associated with prolonged 

survival time: female [hazard ratio (HR) 0.50, 95% confidence interval (CI) 0.28 – 0.90], NSCLC [HR 

0.18, 95% CI 0.10 – 0.32], ambulatory [HR 0.37, 95% CI 0.21 – 0.65], ECOG performance status 1–2 [HR 

0.27, 95% CI 0.16 – 0.49], one or two vertebrae involved [HR 0.15, 95% CI 0.09 – 0.28], pre-treatment 

chemotherapy [HR 0.24, 95% CI 0.13 – 0.45], and MRI being undertaken within 24 hours of suspected 

MSCC [HR 0.37, 95% CI 0.20 – 0.66]. The patients that received radiotherapy (20Gy in 5 fractions) 

within 24 hours of confirmed MSCC [HR 0.25, 95% CI 0.10 – 0.66] were more likely to have a 

prolonged survival time compared to those that received radiotherapy more than 24 hours after 

confirmed diagnosis of MSCC. The following factors were associated with shortened survival time: 

being a smoker [HR 2.83, 95% CI 1.38 – 5.84], and developing motor deficits within ten days of the 

diagnosis of MSCC [HR 7.95, 95% CI 4.20 – 15.1] (Table 1).  
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Table 1. Univariate and multivariate Cox regression analysis of baseline characteristics for survival 

in the entire cohort of lung cancer patients with MSCC. 

Characteristics N 
Median OS 

(months) 

Crude estimates Adjusted estimates 

HR (95% CI) P HR (95% CI) P 

Age 

≤55 years 

> 55 years 

 

29 

45 

 

5.6 

5.1 

 

0.67 (0.39 – 1.16) 

1 

 

0.153 

 

Not included 

Gender 

Female 

Male 

 

29 

45 

 

5.8 

5.1 

 

0.50 (0.28 – 0.90) 

1 

 

0.021 

 

0.97 (0.46 – 2.03) 

1  

 

0.934 

Smoker 

Yes 

No 

 

54 

20 

 

5.1 

7.0 

 

2.83 (1.38 – 5.84) 

1 

 

0.005 

 

1.00 (0.39 – 2.55) 

1  

 

0.997 

Lung cancer subtype 

Non-small cell 

Small cell 

 

50 

24 

 

5.8 

3.9 

 

0.18 (0.10 – 0.32) 

1 

<0.001 

 

0.18 (0.08 – 0.39) 

1  

 

<0.001 

Pre-treatment 

ambulatory status 

Ambulatory 

Not ambulatory 

 

 

41 

33 

 

 

5.8 

4.5 

 

 

0.37 (0.21 – 0.65) 

1 

 

<0.001 

 

 

0.53 (0.26 – 1.12) 

1  

 

 

0.096 

ECOG PS 

1–2 

≥ 3 

 

 

50 

24 

 

 

5.7 

4.2 

 

 

0.27 (0.16 – 0.49) 

1 

 

<0.001 

 

 

0.78 (0.35 – 1.77) 

1  

 

0.556 

Number of involved 

vertebrae 

1–2 

≥ 3 

 

52 

22 

 

5.8 

3.6 

 

0.15 (0.09 – 0.28) 

1 

 

<0.001 

 

0.36 (0.15 – 0.87) 

1  

 

0.024 

Pre-treatment 

chemotherapy 

Yes 

No 

 

34 

40 

 

7.0 

4.5 

 

0.24 (0.13 – 0.45) 

1 

 

<0.001 

 

0.72 (0.33 – 1.58) 

1  

 

0.411 

Interval from 

suspicion of MSCC to 

MRI 

≤ 24 hours 

> 24 hours 

 

 

33 

41 

 

 

5.9 

4.6 

 

 

0.37 (0.20 – 0.66) 

1 

 

 

<0.001 

 

 

0.60 (0.29 – 1.24) 

1  

 

 

0.165 

Time developing 

motor deficits 

≤ 10 days 

> 10 days 

 

 

36 

38 

 

 

4.4 

7.5 

 

 

7.95 (4.20 – 15.1) 

1 

 

 

<0.001 

 

 

6.06 (2.59 – 14.2) 

1  

 

 

<0.001 

Interval from 

confirmed MSCC to 

radiotherapy 

≤ 24 hours 

No radiotherapy 

> 24 hours 

 

 

12 

34 

28 

 

 

7.4 

5.5 

4.8 

 

 

 

0.25 (0.10 – 0.66) 

0.56 (0.31 – 0.99) 

1 

 

 

0.009 

 

 

 

1.34 (0.40 – 4.51) 

0.74 (0.36 – 1.52) 

1  

 

 

0.529 

Interval from 

confirmed MSCC to 

surgery 

≤ 6 days 

No surgery 

> 6 days 

 

 

 

7 

59 

8 

 

 

 

8.9 

5.1 

6.9 

 

 

 

(0.00 – ) 

2.72 (0.98 – 7.57) 

1 

 

 

0.159 

 

 

Not included 

Abbreviations: OS, overall survival; N, number of patients; HR, hazard ratio; CI, confidence interval; ECOG, 

Eastern Cooperative Oncology Group; PS, performance status; MRI, magnetic resonance imaging; MSCC, 

metastatic spinal cord compression. 

Multivariate Cox regression analysis showed that the following variables independently 

influenced survival, at any given time: lung cancer histological subtype, number of involved 

vertebrae and time taken to develop motor deficits. Indeed, patients with NSCLC were 82% less likely 

to die compared to patients with SCLC [adjusted HR 0.18, 95% CI 0.08 – 0.39]. Those with 1 or 2 

vertebrae metastatic involvement were 64% less likely to die compared to those with three or more 
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vertebrae involvement [adjusted HR 0.36, 95% CI 0.15 – 0.87]. Finally, the patients who developed 

motor deficit within ten days after MSCC diagnosis were 6.1 times more likely to die compared to 

those that developed motor deficit at 11 or more days post-MSCC diagnosis [adjusted HR 6.06, 95% 

CI 2.59 – 14.2] (Table 1). The Kaplan-Meier survival curve for cancer type is shown in Figure 1 below 

and the Kaplan-Meier survival curves for number of vertebrae involved, and time to develop motor 

deficit are shown in Figures 2 and 3 respectively, found in the appendix section. 

 

Figure 1. Kaplan-Meier survival curve for cancer type in the entire study cohort. 

 

Figure 2. Kaplan-Meier survival curve for the time taken to develop motor deficit in the entire study 

cohort. 
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Figure 3. Kaplan-Meier survival curve for the number of involved vertebrae in the entire study 

cohort. 

NSCLC cohort 

Fifty patients had NSCLC, and the mean age of the NSCLC cohort was 54.1 ± 2.7 years.  There 

were 22 female (44%) and 28 male (56%) patients. Forty-one patients (82%) had one to two vertebrae 

affected, while 9 patients (18%) had three or more vertebrae affected. Twenty patients (40%) had 

EGFR molecular alterations. The median OS was 5.8 months [IQR: 5.2 – 8.8 months]. Twenty-eight 

out of 50 patients died within 6 months of MSCC diagnosis (six-month survival rate 44.0%).  

In the univariate Cox regression analysis, the following factors were associated with prolonged 

survival time – EGFR mutation [HR 0.20, 95% CI 0.07 – 0.52], ambulatory [HR 0.37, 95% CI 0.18 – 

0.79], ECOG performance status 1–2 [HR 0.23, 95% CI 0.11 – 0.52], one or two vertebrae involved [HR 

0.19, 95% CI 0.08 – 0.42], pre-treatment chemotherapy [HR 0.33, 95% CI 0.16 – 0.70], and targeted 

therapy [HR 0.27, 95% CI 0.11 – 0.63]. The patients who received radiotherapy within 24 hours of 

confirmed MSCC [HR 0.33, 95% CI 0.12 – 0.93] and those who did not received radiotherapy at all 

[HR 0.42, 95% CI 0.18 – 0.95] were more likely to have a prolonged survival time compared to those 

who received radiotherapy more than 24 hours after confirmed diagnosis of MSCC. Here, there is 

possibly selection biases, as radiotherapy was not proposed to those with potentially limited MSCC. 

Developing motor deficits within ten days of MSCC diagnosis was associated with a shortened 

survival time [HR 8.31, 95% CI 3.65 – 18.9] (Table 2).  

Table 2. Univariate and multivariate Cox regression analysis of baseline characteristics for survival 

in NSCLC patients with MSCC. 

Characteristics N 
Median OS 

(months) 

Crude estimates Adjusted estimates 

HR (95% CI) P HR (95% CI) P 

Age 

≤55 years 

> 55 years 

 

32 

18 

 

5.6 

5.1 

 

0.76 (0.35 – 1.62) 

1  

 

0.473 

 

Not included 

Gender 

Female 

Male 

 

22 

28 

 

5.8 

5.1 

 

0.48 (0.22 – 1.06) 

1  

 

0.068 

 

 

Not included 

Smoker 

Yes 

No 

 

30 

20 

 

5.1 

7.0 

 

1.68 (0.76 – 3.73) 

1  

 

0.199 

 

Not included 
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Histology of NSCLC 

Adenocarcinoma 

Non-adenocarcinoma 

 

30 

20 

 

6.5 

5.7 

 

0.78 (0.37 – 1.64) 

1  

 

0.511 

 

Not included 

Driver molecular 

alterations in NSCLC 

EGFR 

Non-EGFR 

 

 

20 

30 

 

 

8.0 

3.9 

 

 

0.20 (0.07 – 0.52) 

1  

 

 

0.001 

 

 

0.10 (0.01 – 0.70) 

1  

 

 

0.021 

Pre-treatment ambulatory 

status 

Ambulatory 

Not ambulatory 

 

 

32 

18 

 

 

5.8 

4.5 

 

 

0.37 (0.18 – 0.79) 

1  

 

 

0.010 

 

 

0.36 (0.14 – 0.92) 

1  

 

 

0.032 

ECOG PS  

1 – 2 

≥ 3 

 

 

38 

12 

 

 

5.7 

4.2 

 

 

0.23 (0.11 – 0.52) 

1 

 

<0.001 

 

 

0.29 (0.11 – 0.80) 

1  

 

0.017 

Number of involved 

vertebrae 

1 – 2 

≥ 3 

 

 

41 

9 

 

 

5.8 

3.6 

 

 

0.19 (0.08 – 0.42) 

1  

 

 

<0.001 

 

 

1.08 (0.32 – 3.68) 

1  

 

 

0.900 

Pre-treatment 

chemotherapy 

Yes 

No 

 

 

31 

19 

 

 

7.0 

4.5 

 

 

0.33 (0.16 – 0.70) 

1  

 

 

0.004 

 

 

0.49 (0.17 – 1.39) 

1  

 

 

0.178 

Interval from suspicion of 

MSCC to MRI 

≤ 24 hours 

> 24 hours 

 

 

29 

21 

 

 

5.9 

4.6 

 

 

0.52 (0.25 – 1.09) 

1  

 

 

0.084 

 

 

Not included 

Time developing motor 

deficits 

≤ 10 days 

> 10 days 

 

 

18 

32 

 

 

4.4 

7.5 

 

 

8.31 (3.65 – 18.9) 

1  

 

 

<0.001 

 

 

6.17 (2.14 – 17.8) 

1  

 

 

<0.001 

Interval from confirmed 

MSCC to RT 

≤ 24 hours 

No radiotherapy 

> 24 hours 

 

 

12 

23 

15 

 

 

 

7.4 

5.5 

4.8 

 

 

 

 

0.33 (0.12 – 0.93) 

0.42 (0.18 – 0.95) 

1  

 

 

0.043 

 

 

 

0.99 (0.29 – 3.45) 

0.82 (0.30 – 2.19) 

1  

 

 

0.902 

Interval from confirmed 

MSCC to surgery 

≤ 6 days 

No surgery 

> 6 days 

 

 

 

7 

35 

8 

 

 

 

8.9 

5.1 

6.9 

 

 

 

0 (0 – ) 

1.83 (0.63 – 5.29) 

1  

 

 

0.536 

 

 

Not included 

Targeted therapy for 

NSCLC 

Yes 

No 

 

 

22 

28 

 

 

8.0 

5.4 

 

 

0.27  

1  

 

 

0.003 

 

 

2.70 (0.49 – 15.0) 

1  

 

 

0.257 

Abbreviations: OS, overall survival; N, number of patients; HR, hazard ratio; CI, confidence interval; NSCLC, 

non-small cell lung cancer; EGFR: epidermal growth factor receptor; ECOG, Eastern Cooperative Oncology 

Group; PS, performance status; MRI, magnetic resonance imaging; RT, radiotherapy; MSCC, metastatic spinal 

cord compression. 

Multivariate Cox regression analysis showed that the following variables independently 

influenced survival, at any given time: type of molecular alteration, pre-treatment ambulatory status, 

ECOG performance status, and the time taken to develop motor deficits. Patients with EGFR 

mutation were 90% less likely to die compared to those with non-EGFR mutations [adjusted HR 0.10, 

95% CI 0.01 – 0.70]. The patients that were ambulatory pre-treatment were 64% less likely to die 

compared to those who were non-ambulatory [adjusted HR 0.36, 95% CI 0.14 – 0.92]. The patients 

with an ECOG performance status of 1 or 2 were 71% less likely to die compared to those with an 

ECOG performance status of three or more [adjusted HR 0.29, 95% CI 0.11 – 0.80]. Those who 
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developed motor deficit within ten days of MSCC diagnosis were 6.2 times more likely to die 

compared to the patients who developed motor deficit at 11 or more days post MSCC diagnosis 

[adjusted HR 6.17, 95% CI 2.14 – 17.8] (Table 2). The Kaplan-Meier survival curves for molecular 

alterations, pre-treatment ambulatory status, ECOG performance status, and time to develop motor 

deficit are shown in Figures 4–7, respectively, in the appendix section. 

 

Figure 4. Kaplan-Meier survival curve for molecular alterations in the NSCLC cohort. 

 

Figure 5. Kaplan-Meier survival curve for ambulatory status in the NSCLC cohort. 
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Figure 6. Kaplan-Meier survival curve for ECOG performance status in the NSCLC cohort. 

 

Figure 7. Kaplan-Meier survival curve for the time taken to develop motor deficit in the NSCLC 

cohort. 

Discussion  

MSCC is an oncological emergency for which early detection and prompt management are 

critical to preserving patients’ neurological function. Lung cancer represents the commonest tumour 

type among patients presenting with MSCC, overall representing approximately 20% of cases [20-23]. 

Several studies had shown that the MSCC sequela of lung cancer has a worse survival compared to 

other solid tumours such as prostate and breast cancer [24-27]. Weigel et al. reported that the survival 

time of lung cancer patients presenting with MSCC was 2.1 months in comparison to 7.3 months in 

prostate cancer patients and 21.2 months in breast cancer patients [28]. In this study, we showed that 
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the median survival of lung cancer patients presenting with MSCC was 5.5 months and the six-month 

survival rate was 29.7%.  

In the entire lung cancer cohort, we identified two prognostic factors that demonstrated a 

statistically significant impact on patient survival: having NSCLC and one to two affected vertebrae. 

In the NSCLC subgroup, the following factors were associated with improved overall survival: EGFR 

molecular alterations, ambulatory patients, and ECOG performance status of 1–2. The early 

development of motor deficits (≤10 days) was associated with worsened OS in both the entire lung 

cancer cohort and the NSCLC subgroup.  

There are several scoring systems available to predict survival in patients with spinal metastasis, 

none of which are particularly tailored to lung cancer patients, despite a few studies focusing on the 

analysis of the prognostic variables in MSCC secondary to lung cancer [29, 30]. Nevertheless, many 

parameters assessed by these scoring systems were also identified in the present study, including the 

number of vertebrae affected in spinal metastasis. 

From a histological perspective, SCLC behaves more aggressively than NSCLC histology, 

exhibiting early dissemination to distant sites and rapid growth [31]. The distinction between the two 

types of lung cancer was clearly evident in our study where, at any given time, SCLC patients were 

82% more likely to die compared to NSCLC patients. This aligned with previous studies showing the 

survival rate of SCLC ranging from 6 days to 20 months [32, 33]. Another independent negative 

prognostic factor noted in our study was involvement of more than two vertebrae, with patients being 

64% more likely to die compared to the ones with two or less vertebra involved. This is also seen in 

the literature with studies evaluating the number of vertebrae involved as a factor of advanced 

disease; in univariate analysis, a positive association with survival was noted when one or two 

vertebra were being involved [21, 34]. 

Treatment of MSCC includes corticosteroids, radiotherapy, and surgery used alone or in 

combination [22, 34-38]. Our study has shown that having decompressive laminectomy less or equal 

than 6 days from confirmed MSCC, confers a significant impact on survival. This is also supported 

by a recent study by Meyer et al. who has found that early surgery within 16 hours, or even 12 hours 

in certain cases, can significantly increase the chances for better functional recovery without 

increasing the risks of complications [39]. Therefore, referring patients with MSCC to surgery as early 

as possible, is critical in the management of these patients. Younsi et al. reported that after 

decompressive laminectomy 61% of 101 neurologically impaired MSCC patients were able to walk 

at discharge [40]. According to their findings, the better the pre-operative ambulatory function of the 

patient, the higher the survival rates, which is in line with the literature and the data of our study [41-

44]. 

Molecular screening of NSCLC is vital to guide the most appropriate therapies with studies 

reporting that dysregulation of several receptor tyrosine kinases (RTK) is a common tumorigenic 

mechanisms in NSCLC [45-47]. In this study, we have investigated for the first time, to the best of our 

knowledge, the prognostic effect of EGFR mutations, ALK and KRAS rearrangements in patients with 

NSCLC and MSCC. We have found that patients with an EGFR mutations (20/50; 40%) were 90% less 

likely to die from MSCC in comparison to patients with KRAS (12/50, 24%) and ALK (2/50, 4%) 

rearrangements or with undetermined genetic status (16/50, 32%). Importantly, we also reported that 

patients who have received targeted molecular therapy for NSCLC had a higher survival rate than 

patients who did not receive targeted molecular therapy and developed MSCC. Therefore, future 

research should incorporate the genetic status of patients with MSCC secondary to NSCLC when 

assessing the prognostic variables affecting survival so that a decision about a patient’s tailored 

course of treatment can be supported by scientific evidence.  

Our study has several limitations (retrospective analysis, single centre experience, small sample 

size and heterogenous patient populations)  and larger scale prospective studies must be conducted 

for the provision of the best evidence-based information for the management of MSCC in patients 

with lung cancer. 

The major role of radiotherapy in MSCC patients is clearly demonstrated either as post-operative 

treatment after urgent surgical decompression and stabilisation, or upfront for patients who are not 
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eligible or not fit for surgery. Guidelines on the management of complicated bone metastases have 

been recently published, and the importance of these scoring systems to predict survival after 

radiotherapy for MSCC was highlighted [48]. Indeed, the prognosis (at least functional) is different 

if there is deformation of the dural sac, contact without the spinal cord, or compression with or 

without cerebrospinal fluid visualization [49]. This is another limitation of the current retrospective 

study that such categorization was not available. Further works are required to better include these 

scoring systems into treatment algorithms in cohorts of NSCLC patients and validate our findings in 

an independent cohort. 

Conclusion  

MSCC is an oncological emergency with long-term neurological implications requiring urgent 

diagnosis and treatment. In this study, we identified that for the entire cohort, patients with a 

diagnosis of NSCLC and one to two vertebrae involvement in spinal metastases showed improved 

OS. For the NSCLC cohort, we identified that patients with EGFR mutations, being ambulatory and 

having an ECOG performance status of 1–2 had improved OS. For both the entire and NSCLC cohort, 

developing motor deficits ≤10 days was associated with worse OS. In light of these findings, further 

large scale research is required to identify prognostic factors which are independent predictors of 

MSCC secondary to lung cancer. This will lead to the creation of quantitative scores incorporating 

reliable prognostic tools essential for the appropriate prediction of functional outcomes.  
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