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Abstract

Study Design: Retrospective cohort study

Objectives: Minimizing delays in referral, diagnosis and treatment of patients with symptomatic spinal metastases is important
for optimal treatment outcomes. The primary objective of this study was to investigate several forms of delay from the onset of
symptoms until surgical treatment of spinal metastases for patients with and without a known preexisting known malignancy.

Methods: All patients receiving surgical treatment for spinal metastases in a single tertiary spine center were identified. Referral
patterns were reconstructed and the total delay was divided into 4 categories: patient delay (onset of symptoms until medical
consultation), diagnostic delay (medical consultation until diagnosis), referral delay (diagnosis until referral to spine surgeon) and
treatment delay (referral spine to surgeon until treatment). These intervals were compared between patients with and without a
known preexisting malignancy.

Results: The median total delay was 99 days, patient delay 19 days, diagnostic delay 21,5 days, referral delay 7 days, treatment
delay 8 days and diagnosis and treatment delay combined 18,5 days. No difference in total delay was observed between patients
with and without a known preexisting malignancy. Total delay was not significantly associated with patient age, sex, oncological
history, tumor prognosis and spinal level of the tumor.

Conclusions: Patients with symptomatic spinal metastases experience considerable delays, even after metastatic spinal disease
has been diagnosed, regardless of a preexisting malignancy. By identifying and eliminating the causes of these delays, diagnosis,
referral and treatment may be expedited leading to improved patient outcome.
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Introduction

Metastatic spinal disease is one of the most debilitating

complications of cancer. The incidence of spinal metastases,

currently affecting approximately 20% of all oncological

patients, is increasing rapidly due to improvements in pallia-

tive cancer care.1-4 One of the most important factors for

achieving satisfactory treatment outcome is timely recogni-

tion of symptomatic spinal metastases.5 Previous studies have

shown that delayed treatment is associated with both unfavor-

able surgical outcomes, including increased amounts of blood

loss, longer operating times, and a higher incidence of com-

plications, and unfavorable long-term clinical outcomes such

as poor functional performance, impaired quality of life, and
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reduced survival.6,7 Reducing delays in referral, diagnosis and

definitive treatment of patients with spinal metastases may

therefore improve patient outcome considerably.8

In principle all neurologic injuries caused by spinal metas-

tases in patients with known malignancies could be viewed as

potentially preventable complications. To identify targets for

reducing delays in referrals of patients with spinal metastases,

an understanding of the referral patterns is required. Previous

studies have analyzed referral patterns in patients with spinal

metastases, however these studies were limited to patients with

symptomatic metastatic spinal cord compression (MSCC).9-14

Analyzing referral patterns in patients with MSCC may yield a

skewed representation, because the onset of MSCC is generally

regarded as a medical emergency accelerating the referral pro-

cess substantially. Secondly, spinal metastases should prefer-

ably be identified long before the onset of MSCC. To better

understand referral patterns of patients with symptomatic

spinal metastases it is essential to also analyze patients without

neurological symptoms who require (surgical) treatment.

Moreover, the absence or presence of a preexisting malignancy

will doubtlessly play a meaningful role in the risk assessment

for metastatic spinal disease and the subsequent referral pat-

terns, warranting separate analysis for these 2 patient groups.

Lastly, no prior study has continued referral pattern analysis

after the diagnosis was made. It might be possible that substan-

tial delays still occur after the diagnosis but prior to treatment.

The primary objective of this study was to reconstruct refer-

ral patterns in patients surgically treated for symptomatic spinal

metastases and to assess the total delay experienced from onset

of symptoms until the initiation of treatment. As a secondary

objective, we aimed to investigate the relative contribution of

different types of delay to the total experienced delay and

compare these separate intervals between patients with and

without a known preexisting malignancy.

Methods

All patients who received surgical treatment for spinal metas-

tases between March 2009 and January 2019 in a single tertiary

spine center (in The Netherlands) were eligible for inclusion.

Patients with spinal tumors from hematological malignancies

were also eligible due to the broad similarities in clinical pre-

sentation and surgical treatment compared to spinal metastases

originating from solid tumors. The ethics review board (METC

Utrecht, protocol no. 17-695/C) approved a waiver of informed

consent for this observational, retrospective cohort study.

Indications for surgical intervention included intractable

pain, mechanical instability or neurological deficits. Patients

with a life expectancy of at least 3 months were deemed eligi-

ble for surgical treatment.15 All treating spine surgeons adhered

to generally accepted principles for surgical treatment of

patients with spinal metastases, combining common scoring

systems (currently NOMS: ASIA/Frankel classification for

neurological status combined with Bilsky score for degree of

epidural compression; Bollen classification for prognosis;

SINS for spinal stability and KPS for general patient

condition).15-17 Furthermore, a uniform treatment strategy was

achieved by a weekly multidisciplinary “spine meeting”

between spine surgeons and radiation oncologists. Demo-

graphic data, tumor histology, EQ-5D score, Karnofsky Perfor-

mance Score, VAS-pain score, neurological status, the

presence of other metastases and the number of affected spinal

levels were collected. The clinical profile of the primary tumor

was classified as favorable, moderate or unfavorable, based on

up-to-date median overall survival, similar to the biological

tumor profile used by the Bollen classification.18

For each patient, the referral timeline was reconstructed

from the onset of first symptoms (probably) caused by the

spinal metastases until definitive treatment using data from the

patients’ electronic medical records. For any previously diag-

nosed malignancy, the date of diagnosis, histological type and

preexisting presence of spinal metastases were collected. Here-

after, the onset and type of the presenting symptom(s) and the

date the patient first contacted any health-care provider were

noted. For each health-care provider involved in the referral

pattern the following parameters were extracted separately:

date of consultation, medical specialty, type of care (i.e. pri-

mary, secondary or tertiary), the neurological status (Frankel-

score) and ambulatory state (5-point Likert scale from fully

ambulant to bedridden), date of diagnosis of spinal metastases

(if applicable) and in case of a referral, the date, medical speci-

alty and type of care (i.e. primary, secondary or tertiary) of the

specialty referred to.

The overall delay throughout the referral pattern was

divided into 4 distinct intervals: patient delay, diagnostic delay,

referral delay and treatment delay. Patient delay was defined as

the time between the onset of first symptoms caused by the

spinal metastases (i.e. new back pain or neurological symp-

toms) and the first time a patient contacted any health-care

provider for these symptoms. Diagnostic delay was defined

as the time between the first time the patient contacted any

health-care provider and the diagnosis of metastatic spinal dis-

ease. Referral delay was defined as the time between the diag-

nosis of metastatic spinal disease and referral to the spine

surgeon. Treatment delay was defined as the time between

referral to the spine surgeon and surgical treatment of the

patient. The referral patterns were reconstructed using the hos-

pital’s electronic health-records. In case of missing data, the

patients’ general practitioners were contacted by phone to com-

plete the referral patterns. It is mandatory for all health care

providers in the Netherlands to provide the family doctor with a

report of any medical consultation performed. Therefore,

health records possessed by the general practitioner could be

used for additional reconstruction of the referral patterns.

Due to the retrospective nature of this study, the exact date

of a particular event (e.g. the onset of symptoms, a medical

consultation, a referral date etc.) could not always be retrieved

reliably. In the case where an approximation was written down

(i.e. “several days,” “last year” etc.) decision rules were devel-

oped to allow for consistent date approximation. These deci-

sion rules, along with other general considerations on how to

interpret incomplete data, were described in a Standard
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Operating Procedure (SOP) to promote data consistency. The

SOP provided decision rules on quantifying date approxima-

tions such as “several days” or “3-4 months,” how to handle

missing data (e.g. when no onset of complaints could be found,

the onset of complaints should be synchronized with the first

visit to a health-care provider) and a data extraction format.

Preoperative baseline parameters were compared between

patients with and without a previously known malignancy.

Patient delay, diagnostic delay, referral delay, treatment delay

and total delay were extracted from the reconstructed referral

patterns and compared between patients with and without a

known malignancy.

Statistical Analysis

For continuous data, means, standard deviations (SD) and, in

the case of non-normally distributed data, medians and inter-

quartile range (IQR) were used. For categorical data frequen-

cies were used. To compare the 2 patient groups (presence vs

absence of a known preexisting malignancy) at baseline,

unpaired t-tests were used for continuous data and Chi-

squared tests for categorical data. To compare the different

delay intervals, unpaired t-tests were used. Because most of

the intervals were left-skewed, log-transformed values were

used for these t-tests. To independently analyze prognostic

factors for the total delay, a multivariable linear regression

analysis was used with total experienced delay as the depen-

dent parameter. In the case of continuous independent para-

meters, a regular regression coefficient was presented. In the

case of categorical independent parameters, a reference cate-

gory was chosen and each non-reference category received its

own coefficient in relation to the reference category. Signifi-

cance for all tests was accepted at P <0.05. All analyses were

performed using IBM SPSS Statistics for Macintosh, Version

24.0 (Armonk, NY: IBM Corp).

Results

In total, 307 patients, including 175 patients without a known

preexisting malignancy and 132 patients with a known malig-

nancy were included in the analyses (Figure 1). No differences

were observed between the 2 groups at the time of treatment in

terms of mean patient age (62.0 vs 61.8 years), EQ-5D score

(0.38 vs 0.36), median Karnofsky Performance Score (KPS 70

vs 70), the presence of other metastases (28.2% vs 27.9%), and

the number of affected levels (one affected level in 47.1% vs

47.3%). The percentage of males was significantly lower in

patients with a known preexisting malignancy (47.1% vs

62.8%). Furthermore, breast cancer was more prevalent in

patients with a known malignancy (27.6% vs 7.0%) and lung

cancer (9.2% vs 20.2%) and hematological malignancies (8.6%
vs 41.1%) in patients without a known malignancy. Mainly due

to the high prevalence of hematological malignancies, the bio-

logical tumor favorability was higher in patients without a

previously known malignancy. In patients with a known

malignancy, significantly less patients had sensorimotor distur-

bances (Frankel A-D, 31.5% vs 46.5%) (Table 1).

Delay Intervals

Overall, patients had a median total delay of 99 days (14

weeks) from the onset of symptoms associated with spinal

metastases, until definitive treatment. Overall, median patient

delay was 19 days, diagnostic delay 21,5 days, referral delay 7

days and treatment delay 8 days. The median for referral and

treatment delay combined was 18,5 days (Figure 2). Compar-

ing patients with and without a known malignancy, median

patient delay was 14 vs 25 days (P ¼ 0.001), diagnostic delay

15 vs 34 days (P ¼ 0.002), referral delay 9,5 vs 4 days (P <
0.001), treatment delay 11 vs 5 days (P < 0.001), referral and

treatment delay combined 21 vs 13 days (0.834) and total delay

99 vs 99,5 days (P ¼ 0.077) (Figure 3). Multivariable linear

regression analysis showed that total delay was not signifi-

cantly associated with patient age, sex, oncological history,

spinal level of the tumor and tumor prognosis (Table 2).

Discussion

In the current study, referral patterns of 307 patients surgically

treated for symptomatic spinal metastases were reconstructed

and subsequently analyzed. The median total delay (represent-

ing the time from first symptoms until definitive treatment) for

all patients was more than 3 months (99 days). According to

our results patient delay is only the second largest contributor

to total delay, as considerable delays also occur while patients

334 patients screened

323 patients eligible

307 patients included

1 Revision procedure
2 Sacral metastases
3 Double registration
5 Primary tumors

16 patients with missing data
from general practitioner

11

16

175 patients with a known
preexisting malignancy

132 patients without a known
preexisting malignancy

Figure 1. Flowchart of patient inclusion. The inclusion of all eligible
patients followed by the 3 Categorization into 2 separate groups: 1)
Patients with a known preexisting malignancy and 4 2) patients with-
out a known preexisting malignancy.
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are under medical attention throughout the ensuing referral

chain. A previously known malignancy was associated with

shorter patient and diagnostic delay, however longer referral

and treatment delay, resulting in a total delay comparable to

patients without a previously known malignancy. In other

words, oncological patients developing new back pain do not

seem to advance faster through the overall referral chain than

patients without a preexisting cancer diagnosis, suggesting a

paucity in awareness or sense of urgency for metastatic spinal

disease in known oncological patients among Dutch health-

care providers. As has been shown in previous studies, earlier

treatment will likely result in patients being more fit for (sur-

gical) intervention, ultimately leading to better patient out-

come.6,7,19 The data presented in this study provides several

targets for minimizing delay in patients with spinal metastases,

thereby potentially enhancing the clinical outlook for better

pre- and postoperative status.

Non-malignant back pain is one of the most prevalent

conditions in middle-aged people and commonly regarded as

self-limiting.20 Symptoms caused by spinal metastases are

generally difficult to distinguish from symptoms caused by

non-malignant back pain and are therefore often subjected to

a wait-and-see policy.21 Consequently, patients with spinal

metastases are at risk for delays in their diagnosis, referral and

treatment, particularly in the absence of a previously diagnosed

malignancy.22,23 The incidence of malignant spinal disease in

all patients with lower back pain is described to be as low as

0.7%.24 However, in 4.9% of all patients with compression

fractures the fracture is of a pathological nature.25 In specia-

lized spine centers, 5.9% of patients presenting with non-

mechanical back pain without movement restrictions are

subsequently diagnosed with metastatic disease disease.26 Spe-

cifically in oncological patients, an estimated 92.5% of pain

complaints is related to tumor involvement.27 A previous study

analyzing oncological patients with new onset back pain found

that 60% of patients without abnormalities on neurological

examination still showed radiologic evidence of spinal metas-

tases.28 Consequently, even though the incidence of metastatic

spinal disease in the general population is relatively low, the

incidence increases as patients enter hospital care, particularly

in those patients who are already known to have a malignancy.

It is important for health care providers in secondary and ter-

tiary care to acknowledge the relatively high prevalence of

metastatic spinal disease among patients with back pain.

In our study, the overall delay for all patients was 99 days

from the onset of symptoms until treatment, which is slightly

longer than overall delays described in studies performed by

Husband9 (75 days) and Levack et al.10 (90 days). In the current

study patients without MSCC at the time of treatment were also

included, in contrast to Levack et al. and Husband, who

included only patients with MSCC. The referral process is

often accelerated after the onset of neurological deficits, com-

monly regarded as a medical emergency, explaining the longer

total delay in patients presenting without neurological deficits.

In our study, a median patient delay of 19 days was observed,

which is similar to the median patient delay of 18 days

observed by Levack et al.10 Another study investigating time

to radiotherapeutic treatment showed that patient delay was the

biggest contributor (64%) to a total delay of 12 days.14 In a

study by Guzik, patients noticing a decline in their neurological

status still showed a mean patient delay of 4 days from the

onset of neurological deterioration.13 Patient delay may be

Table 1. Pre-Treatment Baseline Characteristics for Patients With
and Without a Preexisting Malignancy.

Known
preexisting
malignancy
n ¼ 175

Unknown
preexisting
malignancy
n ¼ 132 P-value

Mean age, years (SD) 62.0 (11.9) 61.8 (11.6) 0.910
Gender, male (%) 82 (47.1%) 81 (62.8%) 0.007
Tumor Histology, n (%) <0.001
Breast 48 (27.6%) 9 (7.0%)
Gastrointestinal 16 (9.2%) 5 (3.9%)
Lung 16 (9.2%) 26 (20.2%)
Hematological malignancy 15 (8.6%) 53 (41.1%)
Prostate 17 (9.8%) 13 (10.1%)
Renal 23 (13.3%) 10 (7.8%)
Other 25 (14.3%) 6 (4.5%)
Unknown 12 (6.9%) 4 (3.1%)
Tumor favorability, n (%) <0.001
Favorable 23 (13.5%) 53 (42.4%)
Moderate 74 (43.3%) 24 (19.2%)
Unfavorable 74 (43.3%) 48 (38.4%)
EQ5D, mean (SD) 0.38 (0.32) 0.36 (0.30) 0.565
KPS, median* (IQR) 70 (50-80) 70 (50-80) 0.882
VAS pain, mean (SD) 5.2 (2.4) 4.5 (2.5) 0.022
Frankel on entry, n (%) 0.035
A 0 2 (1.6%)
B 4 (2.3%) 3 (2,3%)
C 12 (6.9%) 15 (11.6%)
D 37 (21.3%) 40 (31.0%)
E 121 (69.5%) 69 (53.5%)
Mobility on entry, n (%) 0.062
Normal 108 (62.1%) 68 (52.7%)
Uses one crutch 3 (1.7%) 0
Uses walker or 2 crutches 11 (6.3%) 10 (7.8%)
Confined to wheelchair 12 (6.9%) 5 (3.4%)
Confined to bed 40 23.0%) 46 (35.7%)
Other metastases, n (%) 0.961
Yes 49 (28.2%) 36 (27.9%)
No 125 (71.8%) 93 (72.1%)
Spinal level n (%) 0.129
Cervical 13 (8.1%) 12 (11.1%)
Cervicothoracic 10 (6.2%) 8 (7.4%)
Thoracic 66 (41.0%) 50 (46.3%)
Thoracolumbar 20 (12.4%) 12 (11.1%)
Lumbar 39 (24.2%) 16 (14.8%)
Diffuse 13 (8.1%) 10 (9.3%)
Number of affected levels
n (%)

0.678

1 82 (47.1%) 61 (47.3%)
2 31 (1.8%) 19 (14.7%)
3 24 (13.8%) 15 (11.6%)
�4 37 (21.3%) 35 (26.4%)

*Karnofsky Performance Score.
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reduced by patient education or self-assessment tools, however

this will always remain a challenge, especially in patients una-

ware or in repudiation of any underlying malignancy. In the

current study, the largest contributor to total delay was diagnos-

tic delay with a median of 21.5 days, slightly longer than the

previously reported 15 days by Levack et al. 10 Another study by

Bach et al. showed that even after presentation with symptoms

indicative ofMSCC, patients still experienced a mean diagnostic

delay of 23 days.29 Timely diagnosis remains a significant chal-

lenge in patients with spinal metastases, apparently even in the

presence of progressive neurological symptoms. Nonetheless,

timely treatment is largely dependent on timely diagnosis, mak-

ing diagnostic delay one of the most important targets for opti-

mization and shortening of the referral chain. For example,

educating general practitioners and/or other health-care provi-

ders on the importance of red flags, especially a preexisting

cancer diagnosis, when assessing patients with back pain or low-

eringMRI/CT thresholds for oncological patients with back pain

may lead to a reduction in diagnostic delay.

This is the first study to separately analyze delays in the

referral chain after the diagnosis of metastatic spinal disease

and treatment. After patients were diagnosed, a median of 7

days was required for the patients to be referred to their defi-

nitive caregiver (in the current study: a spine surgeon),

and another 8 days from referral until the initiation of treat-

ment. In many cases, symptomatic spinal metastases require

radiotherapeutic or surgical treatment which are commonly

performed in specialized, tertiary care centers. Therefore,

non-specialized (oncological) health-care providers may not

always be familiar with the management of metastatic spinal

disease and may not be aware of the preferred treatment regi-

men (i.e. systemic, radiotherapeutic, or surgical interventions),

19 days 21,5 days 7 days 8 days

99 days

18,5 days

Patient delay Diagnosis delay Referral delay Treatment delay Total delayReferral +
treatment delay

Figure 2. Delay intervals for all patients. Median number of days of patient delay (onset of symptoms to medical consultation), diagnostic delay
(medical consultation to diagnosis), referral delay (diagnosis to referral spine surgeon), treatment delay (referral spine surgeon to treatment),
referral and treatment delay combined and total delay.

25 34 4 5

99,5

13

Patients without a known preexisting malignancy
(n=132)

14 15 9,5 11

99

21

Patients with a known preexisting malignancy
(n=175)

Patient delay

Diagnosis delay

Referral delay

Treatment delay

Total delay

Referral +
treatment delay

P=0.001*

P=0.002*

P<0.001*

P<0.001*

P=0.834

P=0.077

Figure 3. Delay intervals for patients with and without a known preexisting malignancy. Median number of days of patient delay (onset of
symptoms to medical consultation), diagnostic delay (medical consultation to diagnosis), referral delay (diagnosis to referral spine surgeon),
treatment delay (referral spine surgeon to treatment), referral and treatment delay combined and total delay for patients with and without a
preexisting malignancy.
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resulting in delayed and/or erroneous referrals and treatment.

In the past decade, the introduction of referral tools such as the

Spinal Instability Neoplastic Score (SINS) have demonstrated

to assist health-care providers in adequately referring patients

after diagnosis of metastatic spinal disease.30,31 Nonetheless, this

study shows that further reductions in referral delay could be

possible to further expedite treatment. Educational initiatives in

a catchment area, aimed at increasing awareness and expertise

on the treatment of metastatic spinal disease among the involved

health-care providers, along with referral tools such as the SINS

may play a vital role in optimizing referral chains.

In our study, 43% of the patients did not have a previously

known malignancy, which is comparable to the 34% and the

40% reported by Husband and Levack et al., respectively. We

observed no difference in total delay between patients with and

without a known malignancy. In contrast, Levack et al. and

Husband found a median total delay of 49 days and 60 days,

respectively, for patients with a known malignancy and both

studies showed a total delay of 90 days for patients without a

previously diagnosed malignancy.9,10 Similarly, in the current

study, patient delay and diagnostic delay were significantly

shorter if the patient already was previously diagnosed with a

malignancy. This is in line with a study by Mitera and Loblaw.

where median delay from the onset of symptoms until radio-

therapeutic treatment was 5.5 days for patients who suspected a

relationship between the symptoms and their oncological his-

tory and 17 days for those who did not.14 As opposed to our

hypothesis, median referral and treatment delay were signifi-

cantly longer in patients with a known malignancy. A potential

explanation for this difference can be found in previous studies

showing that metachronous metastases are histologically less

aggressive than synchronous metastases. As a consequence,

patients with a known malignancy may be less susceptible to

the occurrence of acute MSCC and subsequent acceleration of

treatment.32 Moreover, in patients with a known malignancy

may be considered less alarming to be diagnosed with metas-

tases compared with patients who were previously presumed

healthy being diagnosed with malignant, metastatic disease,

leading to faster referral and treatment in the latter category.

In a previous study, the mean time from the onset of symp-

toms until neurological deficits has been described to be as

little as 7 weeks.33 This finding clearly emphasizes the need

for rapid diagnosis, referral and treatment for patients with

metastatic spinal disease. Delaying treatment will increase the

risk for emergency surgery, which is associated with inferior

outcome, however is still preferred over postponed surgery in

an emergency situation.34,35 In case of neurological deteriora-

tion, emergency surgery is commonly preferred within 24-48

hours to maximize the chances of neurological recovery or

prevent further neurological deterioration.36 This however jeo-

pardizes the ability for health-care providers to perform an

adequate work-up of patients and may lead to overtreatment

of patients with unfavorable prognoses.19 Previous studies have

emphasized the potential improvement of patient outcome by

enhancing patient pathways.8 Health-care providers early in the

referral chain are at a unique and high-leverage position to

prevent complications and improve patient outcome by early

detection and referral.30

This study has several limitations. Firstly, our study

included only patients who were surgically treated and not

patients who underwent only radiotherapeutic or systemic

tumor treatment. Because surgical patients generally have more

severe or more advanced metastatic spinal disease, this may

bias our results toward shorter delay intervals. Nonetheless, in

the literature all previous studies have focused only on patients

with MSCC. Therefore, the current study is still the best avail-

able representation of typical referral patterns in patients with

spinal metastases and provides a good starting point for identi-

fying targets in the referral chain to reduce delays with the goal

to improve clinical outcome for these patients. Future studies

should aim to also include non-surgically treated patients to get

an even more comprehensive overview of referral patterns in

patients with spinal metastases. Secondly, due to the retrospec-

tive nature of this study, not all delay intervals could be fully

reconstructed without the occasional approximation of the tim-

ing of certain events throughout the referral patterns. None-

theless, each approximation is based on the same set of

decision rules as was carefully noted in an SOP. Therefore, the

authors are convinced that the results from the current study

were not grossly biased by the retrospective nature of this

study. Lastly, the current study does not identify actual causes

of the occurring delays. Future studies should use the current

results as guidance to identify and address specific causes of

these delay intervals, thereby expediting treatment of meta-

static spinal disease.

Conclusion

In conclusion, patients with symptomatic spinal metastases

experience considerable delays, even after the diagnosis of

Table 2. Multivariate Linear Regression Analysis for Total
Experienced Delay.

Delay n ¼ 254
Days (CI) P value

Intercept 85,6 (�7,6 to 178,9) 0.072
Age 0,5 (�0,7 to 1,8) 0.381
Sex Female Reference

Male �15,9 (�44,5 to 12,6) 0.275
Oncological
history

No preexisting
malignancy

Reference

Preexisting
malignancy

�10,5 (�40,5 to 19,9) 0.499

Level spinal tumor Cervical Reference
Cervicothoracic 68,7 (�1,5 to 138,9) 0.055
Thoracic �11,1 (�59,6 to 37,4) 0.654
Thoracolumbar �13,5 (�72,7 to 45,8) 0.656
Lumbar 22,6 (�30,8 to 75,9) 0.407
Diffuse 19,8 (�48,3 to 88,0) 0.568

Tumor prognosis Favorable Reference
Moderate 27,5 (�12,3 to 67,3) 0.175
Unfavorable 8,7 (�27,1 to 44,4) 0.635
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metastatic spinal disease is established. Educating health-care

providers on the urgency of treatment for metastatic spinal

disease and equipping them with efficient referral tools to sti-

mulate appropriate referrals may lead to a reduction in referral

delay. Moreover, although patients with a known malignancy

experience shorter patient and diagnostic delays, they also

experience longer referral and treatment delays. Therefore,

no differences in total delay between patients with and without

a previously known malignancy were observed. Increasing

awareness on the importance of a patient’s oncological history

in the case of back pain may also lead to a reduction in diag-

nostic delay. By reducing the mean total delay experienced by

all patients with metastatic spinal disease, the proportion of

patients with complications such as neurological deficits

should decrease, thereby promoting overall patient outcome.

Nonetheless, further research is still needed to gain a more

in-depth understanding of the actual causes of the delays as

described in the current study. By targeting these causes, the

total time to treatment can be reduced substantially, leading to

improved treatment outcome for patients with symptomatic

spinal metastases.
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