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and by consensus, multidisciplinary way, in specific commissions.

Today, the biological state of the patient, the presence of mechanical instability, the neu-
rological assessment and degree of epidural compression, as well as the best prognostic
categorization of the tumor, are established as decision factors prior to the indication of surgi-
cal treatment, treatment that has passed from a cytoreductive concept to that of a spinal cord
release from tumor in order to ensure safe radiosurgery.
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Hoy, el estado biologico del paciente, la presencia de inestabilidad mecanica, la valoracion
neurologica y el grado de compresion epidural, asi como la mejor categorizacion pronostica
del tumor, se establecen como los factores de decision previa a la indicacion del tratamiento
quirdrgico, tratamiento que ha pasado de un concepto «citorreductor» al de «separador» o
«preparador» de la médula para asegurar una radiocirugia segura.

© 2023 SECOT. Publicado por Elsevier Espana, S.L.U. Este es un articulo Open Access bajo la
licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

In 2018 figures from the USA, 1.7 million new cancer diag-
noses are made per year, of which 40%-70% will develop
vertebral metastases (mx), the most frequent to develop
being breast (40%), lung (15%), prostate (10%) and renal
(10%) cancers. Among these, around 20% will progress to
spinal cord compression. In a not insignificant number of
them, the presence of clinical symptoms, manifested as pain
or neurological symptoms, will involve surgical treatment.
Not so long ago Patchell et al." demonstrated surgery’s
superiority over radiotherapy alone, in terms of improved
neurological results, better quality of life and lower eco-
nomic and social cost.

Since then, the change in the approach to the treatment
of these patients has progressed beyond a single vision; the
approach must be made by evaluating multiple parameters:
quality of life, neurological status, primary tumour, exten-
sion, stability, etc., in order to adapt the treatment to the
clinical characteristics of each patient. In this regard, we
would like to highlight three now classic studies that have
enabled a multidisciplinary consensus categorisation to be
made, and thus achieve a better treatment adaptation: the
revised scale of Tokuhashi et al., 2005 (Table 1), for the
assessment of tumour disease and its metastatic burden,
the Spinal Instability Neoplastic Score (SINS) 2010 for biome-
chanical assessment?® (Table 2) and the Epidural Spinal Cord
Compression (ESCC) scale of Bilsky et al., 2010* (Fig. 1) for
the assessment of the possibility of spinal cord risk in radio-
therapeutic treatment. The integration of these concepts
has given rise to the current approach to the treatment
of metastatic pathology, the NOMS algorithm (Neurologic,
Oncologic, Mechanical, Systemic framework),> which is the
basis for the work of the current commissions on spinal
metastases.

Surgical indication: changes in patient
assessment

Today we consider a survival expectancy of less than 3 or
6 months as the threshold for offering invasive treatment,
but how can we refuse treatment to patients when we can-
not be sure of this life expectancy? Or how can we refuse
treatment to patients with disabling pain or progressive neu-
rological impairments because their life expectancy is less
than 3 months?

This vision, established on knowledge and evidence that
dates back to the first decade of this century, is also chang-
ing with the development of new oncological treatments
based on genetic and molecular therapy (the most widely
used scales, Tomita or Tokuhashi, do not include this con-
sideration); changes in radiotherapy algorithms based on
single major targeted doses (Stereotactic Body RadioTher-
apy [SBRT]; extracranial stereotactic radiosurgery) or with
protons that achieve high percentages (70%-90%) of local
control independently of the primary® tumour or, in surgery,
the change from the concept of ‘‘excisional’’ surgery to
‘‘separation’’ surgery associated with radiosurgery (SBRT),
the former being mainly indicated in the treatment of
radioresistant tumours. All of these are giving patients a
better life expectancy, and oncologists and surgeons new
therapeutic weapons.

In this sense of focusing surgical treatment on the
patient’s expectations and quality of life, it is worth eval-
uating the results of the study by Dea et al.” in which
they evaluated an international cohort of 466 patients, from
countries of different cultures, with a survival prognosis
of less than 3 months. Their results showed that 76.9% of
patients were satisfied with their treatment at 6 weeks and
none reported not recommending it. However, as expected,
they found a greater number of adverse effects in the group
of patients with lower life expectancy compared to those
with higher life expectancy, effects which, when analysed,
did not occur during intraoperative management (they were
not associated with the ‘‘surgical burden’’ measured in
duration of surgery or blood loss), but in the postoperative
period.

For all these reasons, they conclude, and we agree, that
the preoperative baseline clinical condition should be the
main determinant of surgical indication rather than the
expected survival. These indications should also take into
account the concept of outcome effectiveness, with recom-
mendation of the least aggressive possible.

Predictive scales review

This improvement in the survival of tumour patients with
metastatic disease has been achieved thanks to a better
understanding and treatment of the biology of metastasis
(RANKL-RANK association mechanism and the development
of drugs such as denosumab that block it by preventing
the osteolysis process); the progress of new knowledge in
immunogenetics which has made treatments with target
drugs directed against tumour cells a reality, allowing
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Table 1  Prognostic Tokuhashi (revised 2005) scale.

Revised evaluation scale for the prognosis of spine metastases

Characteristics Score
1. General status (functional status):
Poor (EF 10%-40%) 0
Moderate (EF 50%-70%) 1
Good (EF 80%-100%) 2
2. Number of extraspinal osseous mx:
>3 0
1-2 1
0 2
3. Number of extraspinal osseous mx:
>3 0
1-2 1
0 2
4. Metastases in major internal organs:
Unresecable 0
Resecable 1
No metastasis 2
5. Primary tumour:
Lung, osteosarcoma, oesophagus, stomach, bladder, pancreas 0
Liver, unidentified 1
Others 2
Kidney, uterus 3
Rectum 4
Thyroid, breast, prostate, carcinoid tumour 5
6. Paralysis:
Complete (Frankel A, B) 0
Incomplete (Frankel C, D) 1
No paralysis (Frankel E) 2

Prognostic criteria according to score:
0-8 <6 months survival
9-11 >6 months survival
12-15 >1 year survival

better survival rates in classically more aggressive tumours
such as lung, melanoma or ovarian tumours, and the
improved knowledge of spinal biomechanics in the context
of metastatic tumours in these patients. In recent years
these factors have given rise to numerous studies reviewing
predictive scales based on the analysis of success according
to the area under the curve (AUC) technique. These studies
show good predictive results (discrimination ‘‘c-statistic:
patients who survive/death with the best result being ‘1"’
and a result equal to chance **.5"’).

In this regard, the analysis of the predictive results of
the Tokuhashi scale carried out by Zoccali et al.® in which
the reliability of the scale’s survival prognosis from 2007 to
2013 is analysed (Fig. 2) may be highlighted. In this meta-
analysis of the results of 10 studies involving 1, 686 patients,
prediction is analysed according to the 3 groups defined by
the Tokuhashi scale (group 1: survival <6 months, group 2:
survival 6-12 months and group 3: survival >12 months),
finding that if the overall predictive accuracy of the scale
was 63%, it was very different depending on the group,

being higher for the group with the longest survival (group
3: 77.21%), decreasing for group 1 (64.10%) and no higher
than chance for group 2 (55.12%). The decrease in predic-
tion has increased from the appearance of the scale in 2005
to the present day, reflecting the lack of sensitivity of the
parameters in the groups with the poorest prognosis, which
are those that have benefited most from the development
of the most up-to-date treatments.

New scales and parameters are proposed to improve the
reliability of predictions in higher risk groups, a first exam-
ple of which is the one made by the group of Katagiri et al.’
(Table 3). For the first time this establishes prognostic dif-
ferences depending on sensitivity to hormone-dependent
treatment in the case of breast or prostate or with specific
target drugs in lung cancer, and biochemical parameters are
also included in the assessment. The scale, with a score
between 0 and 10, in our view improves the prognostic
results (>.75, <.25) for the high and low survival groups,
as well as in the 6-month survival of patients classified as
intermediate. Thus, the recommendations for patients with
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Table 2  Spinal instability neoplastic score.

Spinal instability neoplastic score (SINS)

Characteristics Score
1. Site:
Transitional (Occ-C2, C7-T2, T11-L1, L5-S1) 3
Flexible spine (C3-C6, L2-L4) 2
Semi-rigid spine (T3-T10) 1
Rigid spine 0
2. Pain:
Yes 3
Occasional but not mechanical pain 1
Lesion with no pain 0
3. Bone lesion:
Lytic 2
Mixed 1
Blastic 0
4. Al Radiographic spine alignment:
Subluxation/movement present 4
de novo deformity (Cyphosis/escoliosis) 2
Normal alignment. 0
5. Vertebral body collaps:
>50% collaps 3
<50% collapse 2
No collapse with >50% of the body affected 1
None of the above 0
6. Involvement of posterolateral elements:
Bilateral 3
Unilateral 1
None of the above 0

Prognostic criteria according to score:
0-6: stable
7-12: indeterminate or imminent instability
13-18: unstable
SINS 7-18: ensure interconsultation to surgery

score 0-3, whose life expectancy is greater than one year in
91%, treatment with radiosurgery or combined with separa-
tion surgery would be indicated. However, for patients with a
score between 7 and 10, with a 6-month survival expectancy
of 27% and only a one-year expectancy of 6%, the most indi-
cated option would be conventional radiotherapy combined
with internal fixation in case of instability or neurological
progression.

However, although the predictive capacity of these scales
has improved to reach a statistic c=.78 for prediction at one
year, their predictive capacity for the most severe patients
has improved to the same extent. Thus, in order to improve
the reliability of survival prediction, new, especially bio-
chemical parameters have been proposed for inclusion. As
a useful and simple example, Karhade et al.'® (Fig. 3) pro-
posed serum alkaline phosphatase levels under 100 (c=.75)
as an independent prognostic factor for survival longer than
6 months and/or metastatic tumour burden.

FA is a metalloenzyme that is expressed on the surface
of osteoblasts and whose level indicates increased activity.

In osteolytic lesions it is produced secondarily in an attempt
to compensate for destruction and in osteoblastic lesions by
direct stimulation. FA is also a marker of intrahepatic bile
duct obstruction due to liver metastases.

Regarding tumour metastatic burden, levels >100Ul/l are
associated with statistically significant differences (p <.001)
for the presence of multiple spine metastases (102 Ul/l),
presence of extra-spinal bone mx (105Ul/l) or presence of
visceral mx (105 Ul/l).

Finally, the prognostic role of FA in patients treated only
with RT, CT or palliative measures has not been studied
and neither have the changes in FA in patients treated with
antiresorptive drugs before or after surgery.

New scales based on algorithms

Outstanding in this attempt to ensure survival prediction
is the work of the Paulino et al.""'> group from the Mas-
sachusetts General Hospital. It described a first algorithm,
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0: Tumor confined to bone

1. Extensioni of tumour to the epidural space without spinal deformation:
1a: epidural involvement without deformation of the thecal sac
1b: deformation of the thecal sac with no contact with the spine

1c: deformation of the thecal sac with contact with the spine

2. Compression of the spine with visible CSF surrounding it

3. Compression of the spine without visible CSF surrounding it

Figure 1

the **SORG normogram’’, based on multiple parameters to
reach a prediction of .70 at 30, 90 and 365 days.

Since the publication of the **SORG normogram’’ staging,
work has continued on more complete decision algo-
rithms based on the capabilities of artificial intelligence
(**machine learning’’). Led by Karhade’s group at Har-
vard Medical School, and joined by Sciubba’s group at
Johns Hopkins University School of Medicine,”> ' they
created the survival prediction algorithm ‘‘SORG Machine-
Learning’’ (SORG-ML), an algorithm based on 15 clinical
and biochemical parameters which, entered into a com-
puterised database, provide an automated prediction. This
algorithm, externally validated,’ improves results in dis-

Epidural spinal cord compression.

crimination (c-statistic .75-.81 for 90 days and .77-.78 for
one year), calibration, Brier score (mean squared differ-
ence between model predicted and observed) and decision
curve.

This study is based on the detection methodology
described above, and on the study of a sample of 781
patients and 15 variables, both qualitative (primary tumour,
ECOG or Charlson morbidity scale'®"”) (Table 4) and quanti-
tative (Alk. P levels, haemogram, etc.), creating a comput-
erised algorithm with free access that assesses survival at
90 and 365 days on 15 parameters of different character-
istics (https://sorg-apps.shinyapps.io/spinemetssurvival/)
(Fig. 4).
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Table 3  Katagiri® prognostic scale.

Evaluation scale for prognosis of spine metastases

Score

1. Primary tumour
A. Slow growing:
- Breast and hormone dependent prostate, thyroid, myeloma, lymphoma
B. Moderate growing:
- Lung with capacity for targeted molecular treatment
- Non hormone dependent breast and prostate
- Renal, endometric, ovarian, sarcomas
C: Fast growing:
- Lung without capacity for targeted molecular treatment
- Colorectal, stomach, pancreas, oesophagus, hepatocellular
- Head and neck, spleen, unknown origin

2. Visceral metastases
A. Nodular or cerebral metastases
B. Disseminated metastases:
- Pleurals, peritoneals, leptomeningeal

3. Lab data
A. Abnormal:
- CRP>.4mg/dl, LDH>2501U/dl, albumin<3.5g/dl
B. Critical:
- Platelets < 100,000, Ca>10.3 g/dl, bilirrubina >1.4

4. ECOG 3-4
1. Previous chemotherapy
2. Multiple vertebral metastases

Prognostic criteria according to score (95%)

Score 6 months 12 months 24 months

0-3 .981 914 778
4-6 .740 .493 .276
7-10 .269 .060 .021

Table 4 Charlson comorbidity index.

Charlson comorbidity index

Characteristics

Score

- Myocardial infarction or congestive mycardiopathy

- Peripheral vascular disease or aortic aneurism >6.cm

- Cerebrovascular accident, dementia

- Chronic obstructive pulmonary disease

- Connective tissue disease

- Peptic ulcer disease or liver disease (without portal hypertension)
- Diabetes without organ involvement

- Hemiplegia

- Moderate to severe kidney disease

- Diabetes with organ involvement (retinopathy, neuropathy, etc.)
- Non metastic tumour

- Leukaemia, lymphoma

- Moderate to severe liver disease

- Metastatic disease

- Defined aids (not only HIV positive)

For each decade above 40 years of age add 1 point to the total.

HIV: human immunodeficiency virus.
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Figure 2  Variation in the capacity for prediction of the Tokuhashi scale.

Regarding mortality at 90 days, the prediction of the algo-
rithm obtained a ¢=.83 with the most predictive variables
being the primary tumour, preoperative albumin and ECOG
grade. Regarding mortality at one year, it reached a statistic
of ¢=.85.

External validation of the SORG-ML algorithm was made
compared with 9 prognostic scales (Tokuhashi, revised
Tokuhashi, Tomita, Bauer, revised Bauer, Katagiri, van der
Linden, SORG classic and Sorg normogram) concluding that
it presents a better prediction in mortality at 90 days
(AUC =.75-.81) and similar for one year (AUC=.77-.78).

Our indications according to the NOMS concept

In 2015, the Metastatic Spine Disease Multidisciplinary Work-
ing Group, a group that includes radiation oncologists,
interventional radiologists and surgeons, proposed consen-
sus treatment guidelines based on 5 clinical groups,'®
corrected in 2019'? (Table 5), in accordance with this multi-
disciplinary concept in the approach to the treatment of
metastatic patients. Following this idea and the updated
literature, in which the patient’s general condition and sta-
bility are the first factors to be evaluated when it comes to
the indication, rather than the symptomatology itself, we
have proposed the following treatment groups:

Table 5 Clinical groups of the Metastatic Spine Disease
Multidisciplinary Working Group.

MSDMWG clinical groups

1. Asymptomatic spine metastasis

2. Uncomplicated spine metastasis

3. Unstable spine metastasis with fracture

4. Stable spine metastasis with fracture

5. Spine metastasis with neurological compression

MSDMWG: Metastatic Spine Disease Multidisciplinary Working
Group.

Low aggressiveness treatment

a. Palliative radiotherapy: only indicated in patients with
a poor systemic status, ECOG 3-4 and/or neurological
involvement ASIA A of over 48 h evolution.

b. SBRT (Fig. 5a-d): our indication for single high-dose
stereotactic radiosurgery is established in patients with
good clinical status ECOG 1-2, stable with SINS <6 and
with epidural compression <2. Preferably life expectancy
>6 months and with single metastasis.?’ It is impor-
tant to take into account the determination of spinal
stability prior to the indication of SBRT as a single treat-
ment even in patients without epidural compression. In
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Survival quartiles according to alkaline P. levels

IU/L Levels 1a survival
1. <73: 57,8 %
2. 73-94: 55,0%
3. 95-140: 37,9%
4. > 140: 24,0%

Figure 3  Prognosis according to alkaline phosphatase levels.’

a study of patients?' with vertebral mx without epidural
compression, prior RT or surgery undergoing SBRT they
found that patients with SINS > 11 were associated with
a higher number of adverse effects in the radiated area
(vertebral fractures, admission for pain, emergency or
scheduled surgery, new neurological symptoms and/or
epidural compression). A higher frequency of adverse
effects is also observed when comparing SBRT versus con-
ventional multifraction Minimally aggressive techniques
(Fig. 6, a-h): the combination of RT with percutaneous
techniques such as ablation or cementation is a useful
option for fragile patients. Our indication is the same
in patients up to ECOG 2, with slow growing tumours
and multiple metastases or metastases which progress
despite satisfactory control of the systemic disease, par-
ticularly in areas of thoracolumbar hinge zones with SINS
up to 9 (according to the considerations indicated by Lam
et al.2") and preferably with low degrees of spinal cord
compression (Bilsky 1C).

Some considerations in the application of this tech-
nique must be taken into account in order to avoid the
complications described with its application (up to 20%).
Contraindications for the use of cementation are the
involvement of the posterior wall or the presence of a neuro-
logical lesion. Regarding ablation, a minimum of 5 mm must
be established between the ablation area and the spinal cord
in order to avoid lesion and to assess the cementation in
order to avoid the development of a fracture.

Preventive treatment: SINS 7-12

In the evaluation of the mechanical stability of patients
assessed by the SINS scale, the guidelines for action are clear
for the ‘‘stable’’ (0-6) and ‘unstable’’ (13-18) groups.
However, for the ‘‘potentially unstable’’ category (7-12),
which accounts for 75% of the patients consulted,’ there
is no consensus agreement on the parameters for deciding
whether or not to stabilise.
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Spinal Metastatic Disease Survival Predictions

Six-Week Ninety-Day One-Year

Probability of ninety-day survival is 94 percent.

Six-Week Ninety-Day One-Year

Case: 1
Label: SurvivalProbability
Probability: 0.95

Explanation Fit: 0.16
960 < White_Biood_Cel
827 < Akaline_Phosphatase <- 1043
£ 0645 < Absoluie_Lymphocy®e <= 0970
5 Thwee_or_More_Spine_Metastases - No
Bran_Metasases - No
ECOG-02
Visooral_Metasiases - No

Six-Week Ninety-Day One-Year

Prediction

Data studied by SORG-ML algorithm

ECOG ASIA
Visceral Mx Haemoglobin
Platelets Lymphocytes
Neurtrophils Neutrophil/Lymphocyte ratio
INR Platelet/Lympocyte ratio
Creatinine Albumin
Alkaline phosphatase
Figure 4 SORG-ML interface and parameters to be included.
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2587956

aste 1.V. de Columna Cervical

Primary: infiltrating ductal cancer with lymph node and hepatic mx

Funcional status: ECOG 1
Staging: Mx C7: Bilsky O — SINS 6

Indication: SBRT C7

Figure 5

In this sense, Pennigtong et al.?? carried out a review of
the therapeutic decisions indicated in a series of patients
classified in this group, and of their clinical characteristics.
They present a series of patients with a median SINS of 9
(IQR: 7-10 and mode 10) with a Tokuhashi of 8 (IQR: 7-11)
and 75% of unstable lesions.

Their conclusions were that 79% of patients with SINS 10-
12 were operated on, compared with only 11% with SINS
7-9. The reasons for operating on patients with SINS 7-9
was an epidural compression ESCC 2-3, while patients with
high SINS with low survival probability (ECOG 3 and multi-
ple lesions) were not operated on. The operated patients,
irrespective of their SINS, were significantly younger, had a
higher Tokuhashi, thus associated with longer survival and
also a higher Karnofsky. A sub-analysis in these patients also
found a higher lytic lesion involvement and pain. This find-
ing is similar to that given by Versteeg et al.,?* who also give
cut-offs of 10.7 vs. 7.2 (Fig. 7).

SBRT clinical case.

In keeping with this, our unit is particularly intervention-
ist in patients with SINS 9-12, especially in patients with
multiple sites or who have undergone previous radiotherapy.
The main limiting factor for us is the general status of the
patient and secondly the neurological condition. Estimated
survival is much less important with our main aim being to
ensure quality of life and neurological status during survival
(Fig. 8a-f).

Separation surgery

For many groups, including ours, during the last decade of
the last century and the first decade of the present century,
the indicated surgical treatment for patients with single
metastasis was en bloc vertebrectomy described by Roy-
Camille et al. and popularised by Tomita et al.?*?> whose aim
was to perform surgery ‘‘as compartmental as possible’’,
transferring the excisional concept of oncological surgery of
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Primary: clear cell renal cancer with multiple osseous involvement
Functional status: ECOG 0

Staging: Mx T10: Bilsky 2 — SINS 6
Mx L1: Bilsky O — SINS 6

Indication: descompression T10 — SBRT
Cyphoplasty/ablation + SBRT

Figure 6  Minimally invasive techniques clinical case.
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Figure 7

the extremities to the spine. The objections to this treat-
ment lie, firstly, in the characteristics of the metastatic
disease itself and the presence of ‘skip metastases’’ metas-
tases not detectable at the time of indication and the
extension of the tumour into the epidural space (layer D
in the classification of Weinstein et al.,?®) which implies
that this compartmental resection is impossible except in
patients with Tomita’s type 1 intraosseous involvement.?”

This concept changed radically in the second decade
of this century with the appearance of stereotactic radio-
surgery (SRS or SBRT) which allows the total application of
the dose in single fractions, minimising the exposure of the
tissues at risk, especially the spinal cord. This achieves a
direct cytotoxic effect and local control of up to 98% at 2
years, changing the objectives of radiotherapy from tradi-
tional pain relief to ablative radiotherapeutic treatment of
vertebral metastasis’® and, therefore, from surgical indica-
tions based on the need for vertebral tumour reduction or
excision (corporectomies or vertebrectomies).

However, these high doses with a tumour-killing effect
need a safety margin, estimated to be about 2 mm, to be
delivered, which is why the concept of ‘‘hybrid therapy’’ is
defined, in which surgery aims to create this margin to allow
safe treatment with radiosurgery in a second phase.

In their article Barzilai et al.? give a detailed description
of the technique, which is based on a first step of instru-
mented stabilisation, at least 2 levels above and below the
lesion in order to restore a mechanical instability present
or secondary to the removal of bone from the posterior
elements. A second step of decompression that must take
into account the use of technical gestures that avoid putting
pressure on the compression, using drills as much as possi-
ble (areas free of tumour involvement) and being careful in
the intracanal manipulation of the Kerrison heel. This pos-
terior part should end with the achievement of an access
corridor to the anterior component that allows the resection
of 20% of the vertebral body, the separation of the the-
cal sac from the posterior common vertebral ligament and
the depression of the tumour component in order to obtain

Percentage of patients stabilised by SINS

Need for stabilisation in intermediate area (SINS 7-12).

a circumferential separation of the dura. Excision of the
remaining vertebral tumour within the body or in paraspinal
tissues is not necessary as they fall within the treatment
field of radiosurgery. Anterior support is only needed in case
of a vertebral body resection of more than 50% (Fig. 9a-c).
In our unit, protocolised preoperative tumour embolisation
is almost routinely performed, especially in patients with
hypervascular tumours.

In recent years, various technological innovations have
improved the separation technique. From the surgical point
of view, the development of implants made of carbon fibres
reinforced with PEEK® (Fig. 10a-g) has led to an improve-
ment in the quality of the planning and application of
radiotherapy by avoiding the scattering effect induced by
titanium implants on ionising radiation and particles without
reducing the safety offered by the implants in mechanical
terms,* as well as improving the quality of postoperative
use of MRI.3’

In our unit the technique of choice in the treatment
of single metastasis is SBRT radiosurgery when spinal cord
compression is Bilsky <2 and the hybrid protocol described
for separation surgery with carbon instrumentation com-
bined with early SBRT (2 weeks) in Bilsky >2 compression
cases. According to the literature, the indication for the
hybrid technique does not depend on the type of tumour or
age of the patient, but above all on the patient’s functional
status, the degree of spinal cord injury and the prognosis
according to the NOMS.

Spinal cord compression associated with
neurological impairment

In this section on *‘preventive’’ treatment, we also wanted
to include the indications, especially in terms of time,
of spinal cord compression with neurological impairment.
In this regard, we should highlight the work of Patchel
et al."* and Cole et al.*? in which they report a 62% recov-
ery of ambulatory capacity after decompression surgery
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Primary: infiltrating ductal cancer T2N3M1
Functional status: ECOG 2 SBRT previous in T12, L1

Staging: Mx T10: Bilsky 1 — SINS 6
Mx T11: Bilsky 2 — SINS 6

Indication: cemented carbdn stabilisation T7 — L2
Conventional radiotherapy

Figure 8 SINS 7-12 clinical case.
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Primary: infiltrating ductal cancer, T5 fracture after preventative vertebroplasty

Functional status: ECOG 2 ASIA C 24 houts

Staging: Mx T5: Bilsky — SINS 14 Mx T11: Bilsky 2 — SINS 6

Indication: separation surgery with corpectomy > 50% and mesh support

Evolution: walking after 3 months

Figure 9

plus stabilisation and radiotherapy performed before 48 h in
patients with incomplete or progressive lesions, or that of
Fan et al.,** the latter performed on a group of 43 patients
with complete paraplegia (34 Frankel A and 9 Frankel B)
in which they observed that those Frankel B patients oper-
ated on in a period of less than 48 h also improved by at
least 2 grades on the scale. None of the Frankel A patients
regained ambulation postoperatively. This recommendation
is set at 24 h, the treatment recommendations given by the
NICE guideline.?*

Regarding other predictors, Laufer®® established as a poor
predictor of functional recovery the established vesicle dys-
function and, in contrast, presented a muscle balance of 3.
No relationship has been found between functional recov-
ery with other types of variables such as age, sex and type
(aggressiveness) of the tumour. No statistically significant
relationship was found with an increase in complications,

Indication for vertebral body replacement.

infections or hospital stay either, compared with preopera-
tive neurological involvement.3°

In this sense, our approach is the same as studies that
have been commented upon,’3*3* indicating, firstly, that
general medical treatment (analgesia, thromboprophylaxis)
be used, specifically with large doses of dexametasone in
16 mg/24h doses, neurological status control and surgery
in ECOG 0-2 patients who present with a neurological sta-
tus up to ASIA B of under 48h evolution, regardless of
the type of tumour and above all if this is associated
with the impossibility of radiosurgery (Bilsky >2) and/or
the presence of oligometastasis. Early decompression may
prevent the cascade of vascular changes which trigger
ischaemia and spinal infarction,?’” and thereby the ability
of reversibility of the neurological involvement, facilitating
a particularly significant qualitative neurological improve-
ment (Fig. 11a-e).
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Primary: clear cell cancer of the kidneys
Function status: ECOG 0, ASIA E

Staging: Mx T10: Bilsky 2 — SINS 8
Mx L2: Bilsky 0 — SINS 5

Indication: separation surgery T8 — L1 with carbon instrumentation and postoperative
SBRT T10 - L2

Postoperative MRI control

Circumferential decompression and simulation CAT prior to radio surgery (SBRT)

Figure 10  Separation and carbon instrumentation clinical case.
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Primary: Moderately differentiated lung cancer

Functional status: ECOG 3, ASIA B 36 h evolution

Staging: Mx T11: Bilsky 3 — SINS 10

Indication: decompression and carbon stabilisation T8 — L2.
Conventional postoperative radiotherapy.

Evolution: ASIA D stable during their survival (1a)

Figure 11

Level of evidence

Level of evidence I.
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