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Purpose — to assess the relationship between duration of pathological symptoms developed due to tumor or infectious
destruction of the spine, and the medium-term outcomes of urgent surgeries.

Methods: 84 patients with tumor (group 1, n = 43) and infectious (group 2, n = 41) lesions of the spine underwent
decompression and stabilization procedures according to urgent indications in the period from 2016 to 2018. Neurological
status (Frankel scale), pain intensity (VAS) and functional independence of patients (Karnofsky scale) were assessed
before surgery, 3 months and 1 year after. Statistical relationship between outcomes and duration of the prehospital and
hospital delay has been studied.

Results: 23 patients in each group had neurological deficit (53.5% and 56.1%), while the average duration of the
prehospital period in those patients in both groups (Me) was 14.0 days. 11 out of 84 patients (13.1%), were hospitalized
in the first 72 hours from the onset of vertebral syndrome; 6 (7.1%) of them had neurological disorders. An inverse
correlation of high strength between the duration of neurological deterioration and the possibility of their improvement
by 3 months after surgery was revealed in both groups (r,=-0.793 and r,=-0.828; p<0.001) and there was no
relationship between outcomes and the duration of the hospital period (surgery urgency) (r,,=-0.257; p=0.283 and
r,=-0.218; p=0.330). The possibility of neurological improvement after surgery ceases to be statistically significant
after 14 days from the onset of pathological symptoms (p,=0.083, p,=0.157 for both groups, respectively), while the
likelihood of a decrease in pain syndrome and functional dependence on others remains independent of the duration
of the prehospital period.

Conclusions: In case of tumor or infectious spine lesions, urgent decompression and stabilization procedures reduce
pain and improve the functional independence regardless of the duration of the prehospital period, while extension of
prehospital period of more than 2 weeks is crucial for a reliable prognosis of neurological status improvement.
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Pedepar

Llens uccnedosanus — OLIEHUTD CBSI3b MEXKIY IUTUTEIbHOCTBIO BEPeOPOTeHHOM CMMIITOMATUKM, Pa3BUBIIIEiics: HA hOHE OITyXO0-
JIEBOVi W MTHQEKIMOHHOM AeCTPYKIVY MTO3BOHOYHMKA, ¥ CPEIHECPOUHBIMY U OTHAIEHHBIMY MCXOaMM OTIepaIVii, POBeJeH-
HBIX IT0 HEOTJIOKHBIM ITOKa3aHusIM. Mamepuan u memoosl. 84 raiyeHTaM C OITyX0JIeBbIM (Tpytia 1, n = 43) 1 MH(PEeKIMOHHbIM
(rpymma 2, n = 41) mopaskeHueM IT0O3BOHKOB IT0 HEOT/IOKHBIM ITOKa3aHMSIM BBITNIOIHEHBI J€KOMIIPECCUBHO-CTaOMIN3UPYIO-
e onepauyy. HeBponmoruueckuii cratyc (ukana Frankel), MHTEHCMBHOCTb 60IEBOTO CUMHApPOMA (BM3yaJbHO-aHAJIOrOBast
mkasa, BAII) v GyHKIMOHAIbHAS HE3aBUCUMMOCTD MAlMEeHTOB (IIKaja KapHOBCKOTO) OIleHEHbI Tepe, orepalet, CIycTs
3 mec. u 1 ron. UsydyeHa cTaTUCTMUECKAs CBSI3b MCXOMI0B JIEUeHUS C AJIUTEIbHOCTBIO JOTOCIUTAIbHONM U TOCIIUTAIbHONM May3.
Pe3ynvmamei. HeBposornueckye HapylleHMss HA MOMEHT Omepaluyu umenu 23 maiyeHTa B Kaxkmoii rpymme (53,5% u
56,1%); cpemHsist IJUTEIbHOCTh JOTOCIIMUTAIBHOIO Mepuoaa y Hux (Me) cocraBuia 14,0 cyr. Jinmis 11 u3 84 maieHTOB
(13,1%) rocnuTanM3MpoOBaHbl B IIEepBbIe 72 4. [TOC/Ie BOSHMKHOBEHMS BepTe6paIbHOro CMHApOMa, B T.U. 6 (7,1%) ¢ HeBpoJIo-
I'MUYeCKMMU PacCTpoiicTBamMy. BeIsiBiieHa 06paTHAsI KOPPEJISIIMOHHAS 3aBYCUMOCTD BBICOKO# CYITBI MEKAY JJIUTETbHOCTHIO
HEBPOJIOIMYECKMX HapyIIeHui ¥ BO3MOKHOCTBIO MX yIYYlIeHMsI K 3 Mec. IIoc/Ie onepauyuy B o6enx rpynmax (r, = -0,793
nr, =-0,828; p<0,001), a TakKe OTCYTCTBMUE CBS3Y TAKMX MCXOMOB C JJIUTEIbHOCTHIO TOCIIATAIILHOTO TIePHOaa (IKCTPeH-
HOCTBIO TIpOBefieHus onepauun) (r,, = -0,257; p = 0.283 u r, = -0,218; p = 0,330). IIpu rocnuranmusauum B Cpoku Gonee
14 cyT. OT BOSHMKHOBEHUS CUMITTOMATVKM BO3MOKHOCTbh HEBPOJIOTMUYECKOTO YIYUIIIEHNUS TTOC/IE OTepaluy IepecTaeT ObITh
CTaTMCTUUECKY 3HAUMMOIA 1ist o6eux rpym (p, = 0,083, p, = 0,157 COOTBETCTBEHHO), B TO BpeMsI KaK BePOSITHOCTb YMEHbIIIe-
HMSI 60IeBOTO CMHAPOMA U QYHKIMOHAIBHOI 3aBUCUMOCTY OT OKPYKAIOIINX COXPAHSIETCS HE3aBUCUMO OT IJIUTETbHOCTH
JIOTOCIIUTANIbHOTO eprofa. 3akatoueHue. IIpy onmyxoseBoii M MHPEKIMOHHO JeCTPyKLMM T03BOHKOB HEOT/IOKHbIE fie-
KOMITPECCUBHO-CTAOMIU3UPYIOIINE OTIepaluy MPUBOAST K 3HAUNTEIbHOMY YMEHbIIEHNIO 60JIEBOr0 CMHAPOMA U YIy4-
IIeHUI0 (PYHKIMOHATbHOI HEe3aBUCUMOCTY MAlMEHTOB B CPOKM 3 U 12 Mec. mocje orepanuy He3aBUCUMO OT IJINTENTb-
HOCTY JOTOCIIUTAIBHOTO Mepuona. JJIUTelbHOCTh JOTOCIUTAILHOTO Mepuoaa 6omee 2 HeJl. SBISIETCS KPUTUUECKON AJIst
MIPOTHO3MPOBaHUS YIyUllIeHMS] HEBPOJIOTMUYECKMUX PACCTPOICTB MTOC/Ie TakMX BMelIaTe/lbCTB.
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Background

In 2019, the incidence rate of malignant neoplasms in
Russiawas 436.0 per 100,000 population [1]. Metastatic
spinal lesions are registered in >20% of these patients
and 5%-10% of cases are accompanied by metastatic
spinal cord compression syndrome (MSCC) and neu-
rological disorders [2, 3]. An acute vertebral syndrome
is quite often the first manifestation of a tumor lesion,
as >40% of patients in primary hospitalization in the
spinal departments do not have an oncological histo-
ry [4, 5]. As an interdisciplinary problem that requires
a comprehensive oncological and neurosurgical, as
well as traumatological and orthopedic approach, the
adoption of decisions on approach is often delayed
for a long time, increasing the risk of an unfavorable
treatment outcome of this pathology in general [6].

The incidence of acute infectious lesions of the
spine (spondylitis/spondylodiscitis) is 1.0-2.5 cases
per 100,000 population, of which 5.8%-14.6% are
complicated by sepsis and 1.2%-8.0% of cases lead to
lethal outcomes [7, 8, 9]. The incidence of neurologi-
cal disorders, in this case, ranges from 27.0% to 46.2%
[10, 11]

Some patients with spinal tumor or infectious le-
sions in the presence of a high risk of a significant de-
terioration in the general condition and quality of life
require emergency care. These conditions include the
following [12, 13, 14, 15, 16]:

- the occurrence and/or increase in neurological
symptoms due to compression myelo-, caudo-, or ra-
diculopathy (spinal compression syndrome);

- instability of the spine, accompanied by an in-
tense pain syndrome and the risk of compression of
the spinal structures (instability syndrome).

The development of emergencies in vertebrology
often implies the absence of a confirmed etiologi-
cal diagnosis in a patient; therefore, emergency care
mainly targets spinal cord decompression and spinal
stabilization, i.e., medical care is provided not accord-
ing to the etiological but according to the syndromic
principle.

The surgery performed within the first 72 h after
the onset of acute, primarily neurological disorders,
is believed to provide the best outcomes for spinal
metastatic lesions treatment [17]. However, in a real
situation, patients are extremely rarely hospitalized
within the indicated periods, which are due to both
their low awareness of the need for early examination
by a vertebrologist with minimal complaints and in-
sufficient alertness of doctors at the initial pathologic
manifestations. Concurrently, the duration of clinical
complaints preceding hospitalization in specialized
departments (the so-called prehospital pause) can af-

fect not only the well-being and quality of life of pa-
tients but also the treatment outcomes. Assuming a
certain relationship between these parameters is logi-

cal: however, this has not been previously studied.
This study aimed to evaluate the relationship be-
tween the duration of vertebrogenic symptoms that
developed in the presence of a spinal tumor or infec-
tious destruction and the medium- and long-term
surgical outcomes performed for urgent indications.

Methods
Study design

Figure 1 presents a block diagram of the selection of
patients for the study. The primary sample was retro-
spectively formed based on a two-center cohort of pa-
tients aged 18 years and older with acute pathology of
the thoracic and lumbar spine, who received emergen-
cy treatment in the departments of traumatology and
orthopedics, neurosurgery of I.I. Dzhanelidze Research
Institute of Emergency Medicine and the Pavlov State
Medical University of Saint Petersburg (total base 841
patients). Both hospitals work 24/7 according to a uni-
fied system for providing emergency care to patients
with spinal pathology in St. Petersburg. The period for
collecting material was related to the direct work of
the main authors of the publication (authors 1, 3) in
these institutions during the period specified.

When forming the analyzed sample, 649 patients
were excluded from the general database based on the
nature of the disease, 91 patients due to the nature
of the surgical intervention (non-decompressive-sta-
bilizing surgeries), and 17 patients due to unsuitable
medical documentation or archive of X-ray data for
analysis. Thus, the final analyzed sample was retro-
spectively formed, including 84 patients who, in pres-
ence of tumor (group 1, n=43) or infectious (group 2,n
= 41) lesions of the vertebrae, underwent decompres-
sive-stabilizing surgeries for emergency indications.

The study subject was the assessment of the dy-
namics of the parameters that are most reproduc-
ible in the condition analysis of patients with spi-
nal pathology in need of urgent surgical treatment.
Neurological status was assessed using the Frankel
scale (types A-E), included in the AIS/ASIA standard
for the study of patients with spinal cord injury/lesion
[17, 18, 19]. The pain syndrome severity was assessed
subjectively using a visual analog scale from 0 to 10
points. The functional independence of patients was
assessed using the Karnofsky scale from 10 to 100
points, where 100 points means complete independ-
ence in the absence of any functional restrictions for
self-service and movement [20].
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Acute pathology of the thoracic and lumbar spine
(general database of 2016-2018),n = 841

Exclusion: spinal cord injury and degenerative-dystrophic

Y

diseases, n = 649

Inclusion criteria for pathology, n1 = 192
(133 for institution No. 1 + 59 for institution No. 2)

> Excluded due to the nature of the surgery,n =91 1

L Study sample, n, = 101

> Excluded due to defects in data archives,n =17 7

L Analyzed sample, n, = 84

Etiology differentiation

' '

Group 2 (spondylitis/spondilodyscitis)
n,=41

Group 1 (oncovertebrology),
n, =43

Fig. 1. Patient selection flowchart

These parameters were entered into the medical
documentation during hospitalization and clinical
control at 3 and 12 months after emergency surgery.
The most convenient time for evaluating the so-called
medium-term results of treatment is at 3 months
postoperatively, since such period of predicted sur-
vival is considered as a criterion for the possibility of
performing “major” spinal surgeries for tumor lesions
[21], and L. Lenke et al. believe that a stable level of
somatic nutritional recovery of the patient is formed
after any of spinal reconstructions in this period [22].

The statistical relationship of treatment outcomes
with the prehospital pause duration was studied, i.e.,
with the timing of the development of the condition
that led to the hospitalization of the patient; the term
“pause” seems to us more convenient than the con-
cept of “delay” adopted in the English literature [23].

Statistical analysis

The statistical processing of the material was per-
formed in the International Business Machines
Statistical Package for the Social Sciences (IBM SPSS)
Statistics 22 program. The nature of the distribution
of quantitative parameters in groups was assessed
using the nonparametric Kolmogorov-Smirnov test.
The significant changes in the indicator within the

groups were tested using the Wilcoxon test and that
of intergroup differences was tested using the Mann-
Whitney U-test with an abnormal distribution or the
t-test (after assessment of the Levene test for homo-
geneity of variances [p > 0.05]) and in the case of nor-
mal quantitative data distribution (age of patients).
The correlation between the parameters and the du-
ration of the prehospital and hospital pauses primar-
ily changes in the neurological status of patients who
had such disorders during admission was studied.
The influence of factors on treatment outcomes in
each group was assessed using a two-sided Spearman
correlation analysis rs with correlation strength de-
termination (<0.3 indicated as weak, 0.3-0.7 meant
medium, and 0.7 and more indicated strong) and its
orientation due to the abnormal distribution of the
analyzed parameters.

The analyzed factors using the Spearman correla-
tion include 1) the number of days from the moment of
manifestation of urgent vertebral syndrome to the hos-
pitalization or the moment of hospitalization to sur-
gery and 2) change in the neurological status over time.

The types of the Frankel scale were assigned
numerical values (points) (A was 1, B was 2, C was
3, D was 4, and E was 5) in statistical analysis, and
changes in the indicator were assessed at 3 and 12
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months after the surgery, both in comparison with
the baseline and among themselves. A multiple
regression model was used to test the results (de-
pendent variable was Frankel dynamics; and the
independent variable was days from the moment
of hospitalization to surgery, days from the mo-
ment of deterioration to hospitalization) using the
logarithmic transformation function of independ-
ent variables SPSS (Ln). Given the two independent
analyzed variables, the backward stepwise method
was chosen. The data of the standard B-coefficient
of the regression model with the construction of
scatterplots is presented to determine the strength
and type of relationship. Changes were considered
statistically significant at p < 0.05.

The mean values of the parameters in the groups
were calculated using the descriptive statistics meth-
od (the results are presented for normal distribution
as M £ 6 [where M is the mean value, & is the stand-
ard deviation], as well as Me [Q25; [Q75] (Me is the
median, the first and third quartiles]) for non-normal
distribution of data. Thus, within the retrospective
two-center cohort study, the methodologies of facto-
rial (PPO) and comparative analysis were used.

Detailing the options for surgical interventions is not
the subject of analysis, and their clarification is not given
in this work. We consider it fundamental that patients
with MSCC syndrome complicated by neurological dis-
orders underwent decompressive-stabilizing interven-
tions stabilizing or reconstructive-stabilizing surgeries
in case of instability without neurological disorders;
radical sanitizing, if possible, including decompressive
and stabilizing surgeries in infectious processes.

Results

The distribution of patients by gender, age, and na-
ture of urgent vertebrogenic syndrome, which caused
emergency hospitalization, is presented in Table 1.

From 3 to 12 months, 8 patients died after the
surgery due to disease progression or other causes,
including 7 patients from group 1 (during hospitali-
zation 6 of them had neurological disorders of vary-
ing severity, namely Frankel A-D) and 1 patient from
group 2 who had baseline paraplegia, type Frankel A.

In group 1, during the emergency hospitalization,
only 22 (51%) patients had a known oncological his-
tory (Fig. 2).

Table 1

Distribution of patients by gender, age, and nature of urgent vertebrogenic syndrome

Etiology Mean age (M = ©)

Tumor lesion

Major clinical symptom

Gender, n (%)

Neurological disorders Pain syndrome

male — 25 (58%);

58.91+12.63 female — 18 23 (53%) 20 (47%)
(42%)
Nonspecific spondylitis/ 25 (61%); o o
spondylodiscitis 58.05+15.45 16 (39%) 23 (56%) 18 (44%)
p-value 0.781* 0.792%* 0.8117%*
Total 46 (55%) 38 (45%)

* — t-test; ** — Mann—-Whitney U-test.

Fig. 2. Distribution of patients with metastatic
vertebral fractures by types of primary tumors
(localization) at the time of emergency admission
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Our data analysis drew attention to the real situ-
ation with early hospitalization of patients with
urgent vertebral pathology, which is extremely far
from ideal. Initially, the chronometric ranking of
the prehospital stage was performed considering
the criterion recommended for urgent care at 72 h
from the onset/increase of neurological deficit [15]
(Table 2).

During hospitalization, 23 out of 43 patients in
group 1 had neurological disorders of varying se-
verity, while only 10 of them were hospitalized in
emergency spinal surgery centers at week 1 after the
onset of vertebral syndrome and only 6 in the first
72 h. During hospitalization, of the 41 patients with
infectious spondylitis, 23 also had neurological disor-
ders, of which 11 were hospitalized in the first 7 days
and 5 in the first 72 h.

Therefore, in the first 3 days, only 11 (13.1%) of 84
patients in both groups were hospitalized. Only 6 (7.1%)
of them had neurological disorders (types A-D according
to Frankel), and recommendations for early decompres-
sive surgery aimed at achieving regression of severe neu-
rological disorders (lower paraplegia) could potentially
be used in 3 (3.6%) patients [15].

The main chronometric indicators of patients in
both groups, differentiated according to the presence
or absence of neurological disorders in the patient, are
presented in Table 3.

Comparison of indicators of neurological disorder
severity, pain syndrome severity, and functional de-
pendence on others are presented in Tables 4 and 5.

The results of neurological status changes are pre-
sented only 3 months after the surgery due to the ab-
sence of significant differences after 3 and 12 months,

which was statistically confirmed with p = 0.317 for
group 1 and p = 0.083 for group 2.

Thus, significant positive neurological status
changes were noted in patients with metastatic lesions
both in severe plegia (type B according to Frankel) and
mild paresis (type D), whereas in infectious spondylitis
group only in patients with mild paresis. Concurrently,
significant positive changes were noted by the end of
the follow-up in both the pain syndrome severity and
the Karnofsky score in both nosological groups.

The correlation analysis revealed a strong inverse re-
lationship between the duration of neurological disor-
ders before hospitalization and a possible improved neu-
rological status after surgery in both groups (rs = -0.828
and rs = -0.822; p < 0.001), which was quite expected.
Unexpectedly, no relationship was found between such
outcomes and hospital period duration before the sur-
gery, i.e., with surgical urgency (rs =-0.082; p=0.711 and
rs =-0.223; p = 0.306). The data were confirmed by the
regression analysis results (Table 6, Figs. 3, 4).

The duration of the prehospital period was ranked
by 7-day intervals for statistical analysis due to the
small number of hospitalized patients within the first
72 h after the onset of symptoms. The distribution of
patients is presented in Table 7.

The subsequent analysis revealed that for both
clinical groups with a hospitalization period of >14
days from the appearance of complaints, the possibil-
ity of improving the neurological deficit ceases to be
statistically significant (p = 0.083 for tumor lesions
and p = 0.157 for infectious ones), while the probabil-
ity of their improvement remains for any prehospital
period duration for pain syndrome and the Karnovsky
scale (Table 8).

Table 2

The distribution of patients with spinal tumor and infectious lesions, according to the nature
of neurological disorders, hospitalized within the first 72 h after the onset of complaints

Severity of neurological

disorders according to Frankel Group 1
B 3
¢ 1
D =
E 2
Total 6

Group 2
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Table 3
Main chronometric indicators of the prehospital stage

Values of the indicator, days
p-value,

Chronometric indicator Mann-Whitney test

Me (Q25; Q75) (min; max)
For patients with neurological deficit
from the moment of deterioration to hospitalization
groupl (n = 23) 14.0 (6.0; 19.0) (2; 26) 0.230
group 2 (n = 23) 14.0 (7.0; 24.0) (3;71) :
from hospitalization to surgery
group 1 (n = 23) 2.0 (1.0; 3.0) ©;9) 0.422
group 2 (n = 23) 2.0 (1.0; 3.0) (1; 4) :
from the moment of deterioration to the surgery
groupl (n = 23) 16.0 (8.0; 23.0) (3529)
group 2 (n = 23) 17.0 (10.75; 26.25) (5: 75) Oz
For patients without neurological impairment
from the moment of deterioration to hospitalization
group 1 (n=20) 22.5 (14.25; 40.0) (2; 80) 0.048
group 2 (n = 18) 14.5 (6.25; 30.0) (3; 45) :
from hospitalization to surgery
group 1 (n = 20) 3.0 (2.0; 7.5) (1; 14) 0.126
group 2 (n = 18) 5.0 (3.75; 6.0) (1; 14) :
from the moment of deterioration to the surgery
ik 33.5 (16.0; 45.75) (6; 84) 0.077
group ) 20.0 (13.50; 33.25) (5; 50)
Table 4
The distribution of patients according to the nature of neurological disorders
Severity of Group 1 (n=43) Group 2 (n=41)
neurological
disorders according . After 3 - After 3
to Frankel Admission months p Admission months p
A 1 1 1 1
B 6 1 0.034 3 2 0.317
C 4 1 0.063 3 1 0.083
D 12 10 0.005 16 8 0.001
E 20 30 1.0 18 29 1.0
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Table 5
The distribution of patients according to the pain syndrome severity and functional
dependence on others with the Wilcoxon test significant assessment

Group 1 (n = 43) Group 2 (n=41)

Assessed
criterion of
quality of Admission 3 months 1%;11:0? gls p (t1,2) Admission 3 months 1%;11:025?5 p (t1,2)
life (t1) (t2) (t3) p (t2,3) (t1) (t2) (t3) p (t2,3)
e <0.001 <0.001
intensity 7.56%1.24 2.37*1.12 1.67+1.28 > 6.80%1.36 2.20%+0.98 1.88+1.06 ’

0.002 0.005
(Mean * SD)
Karnofsky
score 56.74t17.83 80.23+14.56 83.61:13.12 <0001 541561341 76101641 79.00¢15.15  <9:001

0.346 0.046
(Mean * SD)

Table 6
Assessment of linear regression scores
Standardized B
Model Independent variables coefficients (groups Significance (groups 1; 2)
1;2)
1 Days from deterioration to
hospitalization (Ln) -0.803;-0.723 <0.001; <0.001
Days from hospitalization to 0.223;-0.107 0.149; 0.484
surgery (Ln)
2 Days f deteriorati
ays trom deterioration to -0.749; -0.741 <0.001; <0.001

hospitalization (Ln)

Dependent variable: Frankel dynamics.
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The distribution of patients of groups 1 and 2 over the 7-day intervals

Duration of the prehospital period
<7 days
>7,Ho < 14 days

> 14 days

Total

Table 7
Group 1 Group 2

n % n %

10 24 11 26

9 20 11 29

24 56 19 45

43 100 41 100
Table 8

Changes in neurological state, pain syndrome severity, and functional dependence
on others depending on the duration of prehospital complaints

Wilcoxon test value (months 3/12)

Prehospital
dgg?;ég?a?f Group 1 Group 2

syndrome Frankel VAS Karnofsky scale Frankel VAS Karnofsky scale
<7 days 0.014/0.083* 0.005/0.027 0.005/0.026 0.014/0.020 0.003/0.003 0.003/0.003
7-14 days 0.011/0.011 0.008/0.007 0.007/0.011 0.008/0.011 0.003/0.003 0.003/0.003
>14 days 0.083/0.083 <0.001/<0.001  <0.001/<0.001 0.157/0.083 <0.001/<0.001  <0.001/<0.001

* The Wilcoxon test value was p = 0.083 in group 1 for patients hospitalized in week 1 from the onset of vertebral
syndrome, probably associated with the death of 4 out of 10 patients who had positive ranks when assessed after 3

months.

Discussion

In the context of planned surgical care for patients
with spinal destructive lesions, verification of the
tumor or infectious etiology of the process is of fun-
damental importance, and the doctor has a certain
amount of time for diagnostic procedures and the
choice of etiologically justified treatment. Contrarily,
under urgent conditions, verification is usually simul-
taneously performed with the elimination of spinal

cord compression syndromes and spinal instability,
which, in the case of a retrospectively established tu-
mor process, becomes the subject of discussion about
the priority of one or another component of the neu-
rological, oncological, or mechanical strategy in the
choice of approach [24].

In the medical literature, the issues of postopera-
tive regression of neurological complications in the
presence of a vertebral tumor and infectious lesions
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are usually analyzed depending on the hospital pause
duration, i.e., from the patient’s admission to the hos-
pital. Moreover, if most authors promptly recommend
assisting such patients [5, 8, 12, 15] then the results of
such assistance are assessed extremely ambiguously.
Both the benefit of early surgical treatment [25] and
the lack of fundamental advantages of early (relative
to the time of hospitalization) spinal cord surgical de-
compression have been indicated [26, 27]. The char-
acteristic of the prehospital pause duration in such
patients is not discussed i.e., initially, an ideal clinical
situation is considered, which involves patient hospi-
talization when the first signs of vertebral pathology
appear, primarily neurological disorders, which is ex-
tremely far from reality according to our study.

Problems of adequate routing of such patients
exist not only in Russia but researchers from the
Netherlands and Canada are now paying attention to
this [23]. Patients from risk groups, primarily onco-
logical (primary and secondary immunodeficiency can
also be included) with complaints of spinal pathology
characteristics are monitored for days and sometimes
weeks by neurologists, traumatologists, and oncolo-
gists against the increasing symptoms. Our data re-
vealed that under conditions of such a metropolis as
St. Petersburg, almost half of patients are admitted
to spinal centers later than 2 weeks after the onset of
vertebral, including neurological symptoms, and only
13.6% of patients are admitted within the first 3 days.
This disables the statistical confirmation or refutes
the thesis about the early decompression efficiency in
the analyzed category of patients. However, if the du-
ration of neurological disorders is >14 days, the possi-
bility of their regression after surgery becomes statis-
tically insignificant (i.e., unpredictable). This does not
exclude the possibility of regression of disorders dur-
ing surgeries performed at a later date but considers 2
weeks as an additional critical criterion for an objec-
tive treatment outcomes prognosis of this pathology.

The shorter duration of the prehospital pause that
we noted in group 2 without neurological disorders
may be associated with greater pain intensity in pres-
ence of a local inflammatory process (the task of test-
ing this hypothesis was not set in this study).

Regardless of the prehospital period duration,
emergency treatment significantly reduces pain and
improves the functional independence of patients,
while the positive dynamics of these indicators are
noted throughout the year after surgery. An important
and unexpected study result was not the confirmation
of a strong inverse correlation between the duration
of neurological disorders and the possibility of their
regression after surgery, but the absence of such rela-
tionship with the hospital preoperative duration, i.e.,
with surgical urgency.

Conclusions

The analysis of the influence of specialized medical
care timing on such criteria as functional depend-
ence revealed that the severity of pain syndrome and
the possibility of regression of neurological disor-
ders is important not only for an objective prognosis
of treatment outcomes of patients with spinal tumor
and infectious pathology but also for optimizing the
system to provide them with specialized care. Firstly,
informing the patients from risk groups (a cohort of
oncological dispensaries, patients with immunodefi-
ciency conditions) about the possibility of a secondary
spinal lesion in them and the possibility/necessity of
early contact with specialized spinal clinics is neces-
sary. Reducing the hospitalization time of patients in
such hospitals requires the development of regional
recommendations on routing, primarily for neurolo-
gists and trauma orthopaedists.

In our opinion, information and organizational
solutions can provide a more significant medical and
social effect for such patients than the improved cer-
tain urgent surgical interventions. Timely referral of
patients to specialized clinics before the development
of an emergency condition will provide a sufficient
reserve of time for a comprehensive diagnostics of
spinal destructive lesions (including before the onset
of severe neurological disorders that have the least
potential for recovery) and the choice of not only syn-
dromic but also etiologically justified treatment.

References

1. KaprinA.D., Starinskiy V.V., Shakhzadova A.O. [Malignant
neoplasms in Russia in 2019 (morbidity and mortality)].
Moscow; 2020. 252 p.

2. Hatrick N.C., Lucas ].D., Timothy A.R., Smith M.A.
The surgical treatment of metastatic disease of
the spine. Radiother Oncol. 2000;56(3):335-339.
doi: 10.1016/s0167-8140(00)00199-7.

3. Bailar J.C. 3rd, Gornik H.L. Cancer undefeat-
ed. N Engl ] Med 1997;336(22):1569-1574.
doi: 10.1056/NEJM199705293362206.

4. Dulaev A.K, Alikov, Z.Ju., Goranchuk D.V., Dulaeva
N.M., Mushkin, M.A., Dulaev D.V. et al. [Urgent special-
ized treatment of patients with tumor lesions of the
spine]. Kafedra travmatologii i ortopedii [Department of
Traumatology and Orthopedics]. 2016;(Special issue):93.
(In Russian).

5. Wdnman J., Grabowski P., Nystrom H., Gustafsson P.,
Bergh A., Widmark A. et al. Metastatic spi-
nal cord compression as the first sign of ma-
lignancy. Acta Orthop. 2017;88(4):457-462.
doi: 10.1080/17453674.2017.1319179.

62 2021;27(4)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

10.

11.

12.

13.

Ptashnikov D.A., Magomedov Sh.Sh., Tatarintsev A.P.,
Rominskiy S.P. [Analysis of classifications and algo-
rithms of surgical treatment for spinal tumors, mod-
ern approach in planning]. Voprosy onkologii [Problems
in Oncology]. 2018;64(2):185-189. (In Russian).
doi: 10.37469/0507-3758-2018-64-2-185-189.

Tihodeev S.A., Vishnevskiy A.A. [Nonspecific osteomy-
elitis of the spine]. Moscow: SPbMAPO; 2004. 175 p.
(In Russian).

Mushkin A.Yu., Vishnevsky A.A., Peretsmanas E.O.,
Bazarov A.Yu., Basankin LV. [Infectious lesions of the
spine: draft national clinical guidelines]. Hirurgiya
pozvonochnika  [Spine Surgery]. 2019;16(4):63-76.
(In Russian). doi: 10.14531/s52019.4.63-76. .

Turunc T., Demiroglu Y.Z., Uncu H., Colakoglu S.,
Arslan H. A comparative analysis of tubercu-
lous, brucellar and pyogenic spontaneous spon-
dylodiscitis patients. J Infect. 2007;55(2):158-163.
doi: 10.1016/j.jinf.2007.04.002.

Butler ].S., Shelly M.]., Timlin M., Powderly W.G.,
O’Byrne J.M. Nontuberculous pyogenic spinal in-
fection in adults: a 12-year experience from a ter-
tiary referral center. Spine. 2006;31(23):2695-2700.
doi: 10.1097/01.brs.0000244662.78725.37.

Feki A. Akrout R., Masmoudi K., Sellami I.,
Ezzeddine M., Mnejja M.A. et al. Infectious spondylo-
discitis: A twenty-year experience from a single tertiary
referral center. Egyptian Rheumatologist. 2019;41(3):231-
235. doi: 10.1016/j.ejr.2018.07.006. Available from:
https://www.sciencedirect.com/science/article/pii/
S1110116418301005#!.

Marco R.A.W., Brindise J., Dong D. MOSS: A patient-
centered approach. In: Metastatic Spine Disease: A
Guide to Diagnosis and Management. Springer; 2018.
p. 1-20. doi: 10.1007/978-3-319-76252-4 1.

Vialle L.R., Rajasekaran S., Kanna R.M., Barbagallo G.
AOSpine: Masters Series, Vol. 10: Spinal Infections,
Thieme; 2018. doi: 10.1055/b-006-149770. Available
from: https://medone.thieme.com/ebooks/2316184#/
ebook 2316184 SL.86888313.

14. Yarikov AV., Fraerman A.P.,, Perlmutter O.A.,
Denisov A.A., Masevnin S.\V., Smirnov II. et al.
[Nonspecific Pyoinflammatory Lesions of the

15.

Spine: Spondylodiscitis, Epiduritis]. Zhurnal im. N.V.
Sklifosovskogo. Neotlozhnaya meditsinskaya pomo-
shch’ [Russian Sklifosovsky Journal of Emergency
Medical Care]. 2019;8(2):175-185. (In Russian).
doi: 10.23934/2223-9022-2019-8-2-175-185.

Dulaev A. K., Manukovskii V.A., Kutianov D.I.,
Brizhan’ S.L., Dulaeva N.M., Bulakhtin Iu.lu. et
al. [Diagnosis and treatment tactics of special-

ized medical care provided for patients with spinal
disorders at an emergency unit of spinal surgery]
Genij Ortopedii. 2017;23(4):429-438. (In Russian).
doi: 10.18019/1028-4427-2017-23-4-429-438.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Mushkin A.Ju., Vishnevskij A.A. [Clinical recommenda-
tions for the diagnosis of infectious spondylitis (draft
for discussion)]. Meditsinskii al’yans [Medical Alliance].
2018;(3):65-74. (In Russian).

Frankel H.L., Hancock D.O., Hyslop G., Melzak J.,
Michaelis L.S., Ungar G.H. et al. The value of postural
reduction in the initial management of closed injuries
of the spine with paraplegia and tetraplegia. Paraplegia.
1969;7(3):179-192. doi: 10.1038/s¢.1969.30.

Kirshblum S.C., Burns S.P., Biering-Sorensen F.,
Donovan W., Graves D.E., Jha A. et al. International
standards for neurological classification of spinal cord
injury (revised 2011). ] Spinal Cord Med. 2011;34(6):535-
546. doi: 10.1179/204577211X13207446293695.
Kirshblum S.,Waring W. 3rd. Updates for the International
Standards for Neurological Classification of Spinal
Cord Injury. Phys Med Rehabil Clin N Am. 2014;25(3):
505-517. vii. doi: 10.1016/j.pmr.2014.04.001.

Karnofsky D.A. The clinical evaluation of chem-
otherapeutic agents in cancer. In: Evaluation
of Chemotherapeutic Agents. New York: Columbia
University Press; 1949. pp.191-205.

National Collaborating Centre for Cancer (UK). Metastatic
Spinal Cord Compression: Diagnosis and Management
of Patients at Risk of or with Metastatic Spinal Cord
Compression. Cardiff (UK): National Collaborating
Centre for Cancer (UK); 2008.

Lenke L.G., Bridwell K.H., Blanke K., Baldus C.
Prospective analysis of nutritional status normaliza-
tion after spinal reconstructive surgery. Spine (Phila Pa
1976). 1995;20(12):1359-1367.

van Tol F.R., Versteeg A.L., Verkooijen H.M.,
Oner F.C., Verlaan ].J. Time to Surgical Treatment
for Metastatic Spinal Disease: Identification of Delay
Intervals. Global Spine ]. 2021:2192568221994787.
doi: 10.1177/2192568221994787.

Laufer I., Rubin D.G., Lis E., Cox B.W., Stubblefield M.D.,
Yamada Y. et al. The NOMS framework: approach to
the treatment of spinal metastatic tumors. Oncologist.
2013;18(6):744. doi: 10.1634/theoncologist.2012-0293.
Fan Y., Zhou X., Wang H., Jiang P., Cai S., Zhang J. et
al. The timing of surgical intervention in the treat-
ment of complete motor paralysis in patients with spi-
nal metastasis. Eur Spine J. 2016;25(12):4060-4066.
doi: 10.1007/s00586-016-4406-7.

Quraishi N.A., Rajagopal T.S., Manoharan S.R.,
Elsayed S., Edwards K.L., Boszczyk B.M. Effect of tim-
ing of surgery on neurological outcome and survival
in metastatic spinal cord compression. Eur Spine J.
2013;22(6):1383-1388. doi: 10.1007/s00586-012-2635-y.
Pipola V., Terzi S., Tedesco G., Bandiera S.,
Brodano G.B.,GhermandiR. et al. Metastatic epidural spi-
nal cord compression: doestimingof surgeryinfluencethe
chance of neurological recovery? An observational case-
controlstudy.Support Care Cancer.2018;26(9):3181-3186.
doi: 10.1007/s00520-018-4176-3.

63 2021;27(4)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

AUTHORS’ INFORMATION:

Mikhail A. Mushkin — Pavlov First St. Petersburg State Medical University, St. Petersburg, Russia
e-mail: mikhail mushkin@mail.ru
https://orcid.org/0000-0001-8520-9425

Aleksandr K. Dulaev — Dr. Sci. (Med.), Professor, Pavlov First St. Petersburg State Medical University,
St. Petersburg, Russia

e-mail: akdulaev@gmail.com

https://orcid.org/0000-0003-4079-5541

Znaur Yu. Alikov — Dzhanelidze St. Petersburg Scientific Research Institute of Emergency Medicine,
St. Petersburg, Russia

e-mail: znauritto@mail.ru

https://orcid.org/0000-0001-6698-7707

Aleksandr Yu. Mushkin — Dr. Sci. (Med.), Professor, St. Petersburg State Research Institute

of Phthisiopulmonology; Pavlov First St. Petersburg State Medical University, St. Petersburg, Russia
e-mail: aymushkin@mail.ru

https://orcid.org/0000-0002-1342-3278

Authors’ contribution:

Mushkin M.A. — collected and processed the material, performed an analysis of the literature, interpreted the
results obtained and wrote the text.

Dulaev A.K. — performed coordination of participants in the study, interpreted and analyzed the data obtained.
Alikov Z.Yu. — collected and processed the material, reviewed the literature.

Mushkin A.Yu. — developed the concept and design of the article, reviewed the literature, wrote and edited the
text.

All authors read and approved the final version of the manuscript. All authors agree to be responsible for all as-
pects of the work to ensure proper consideration and resolution of all possible issues related to the correctness
and significance of any part of the work.

Conflict of interest:
The authors declare no conflict of interest.

64 2021;27(4) TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



