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Objective. To analyze the features of clinical-radiological manifestations of symptomatic vertebral hemangiomas in children and the pos-

sibility of algorithmizing their treatment.

Material and Methods. As part of a monocenter cohort, 24 children aged 4 to 17 years received treatment for symptomatic vertebral heman-

giomas. The clinical-radiological manifestations of the tumor and the effectiveness of various methods of invasive treatment were evaluated.

Results. Symptomatic uncomplicated and complicated vertebral hemangiomas, corresponding to stages S2 and S3 of the Enneking clas-

sification for benign tumors, occur in children with almost equal frequency. For tumors without extravertebral spread, a closed percutane-

ous vertebroplasty provides stable relief of complaints. For aggressive hemangiomas with extravertebral, including epidural, spread, vari-

ous treatment methods are used. An algorithm for choosing therapeutic tactics is proposed.

Conclusion. Surgical treatment of symptomatic vertebral hemangiomas should be carried out using a tactical algorithm that takes into 

account the stage of the tumor (S2 or S3) and the possibility of performing closed or open vertebroplasty, selective arterial embolization 

and decompression and stabilization operations on the spine.
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Hemangioma is the most common 
benign bone tumor, which is a prolif-
eration of blood vessels of different cali-
bres lined with a single layer of flattened 
endothelial cells. Moreover, symptomatic 
hemangiomas account for less than 1% 
of primary bone tumors [1]. Most hem-
angiomas are diagnosed in middle or old 
age, with the highest incidence in the 
fifth decade of life, and there is a slight 
predominance of women (M:F ratio of 
0.7:1.0). [2, 3].

Vertebral hemangioma is one of the 
most frequent benign vertebral tumors 
of vascular origin. It is believed that 
hemangiomas are based on disorders of 
dysembryogenesis nature affecting the 
proper differentiation of blood vessels 
[4]. Therefore, some researchers describe 
a vertebral hemangioma not as a tumor, 
but rather as a congenital vascular mal-
formation – a hamartoma [5], which is 
tissue that grows at a normal rate but 
in an abnormal manner. The incidence 

of vertebral hemangiomas in the adult 
population is estimated at 10–26 % [6, 
7], but only 0.9–1.2 % have clinical mani-
festations [8].

The main technique for the pri-
mary diagnosis of vertebral hemangi-
omas remains radiological (X-ray, CT 
and MRI). In the vast majority of cases, 
hemangiomas are focal in origin. They 
are asymptomatic, which, according to 
the Enneking staging system (ESS) for 
benign spinal tumors, corresponds to 
the latent stage (ESS S1) and requires 
only observation [9, 10]. In the case 
of symptomatic spinal hemangiomas 
in 55 % of patients, the only symptom 
is pain, which is regarded as a sign of 
non-aggressive but clinically active 
tumor (ESS S2); the remaining 45 % 
are presented with an aggressive type 
(ESS S3) with possible invasion into 
the paravertebral space or spinal canal, 
which results in a neurologic deficit 
[4, 10–13].

There is no data on the incidence of 
vertebral hemangiomas in the paediat-
ric population; articles are presented by 
separate clinical case studies. The relative 
rarity of this tumor in children and the 
lack of treatment strategies at the ESS S2 
and S3 stages restrict our understanding 
of the course of the disease and treat-
ment options in children.

The objective is to analyse the fea-
tures of clinical and radiological manifes-
tations of symptomatic vertebral heman-
giomas in children and the possibility of 
algorithmizing their treatment.

Study design: a retrospective mono-
center cohort clinical study.

Material and Methods

According to the retrospective database 
of patients with spinal tumors in the Clin-
ic of Surgery and Paediatric Orthopaedics 
of the St. Petersburg Research Institute 
of Phthisiopulmonology in 2005–2022,  
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24 children were treated for symptomatic 
vertebral hemangiomas. Considering the 
rather long (17 years) period of data 
selection, the tactical approaches and 
treatment options for patients have 
changed considerably, which has affected 
the variety of surgical procedures used.

During the study, data from medi-
cal records, operative notes, imaging 
data, and pathological conclusions of 
the patients included in the study were 
assessed.

In addition to formal data (age and 
gender of the patient, localization of the 
lesion), clinical and anamnestic indica-
tors were studied: the main manifesta-
tions of the disease, the duration of the 
therapeutic pause and neurological func-
tions in accordance with the modified 
Frankel scale (now referred to as the 
ASIA Impairment Scale).

According to the imaging data, an 
analysis of the prevalence of the patho-
logical process was performed.

Information concerning periopera-
tive management was evaluated: the type 
of surgery, the duration of the surgery, 
intraoperative blood loss (circulating 
blood volume (CBV) deficiency), and 
complications. In this study, a deficiency 
of CBV was used to evaluate the blood 
loss volume. The assessment of blood 
loss without considering the child’s body 
weight is non-diagnostic, since there are 
considerable differences in body weight 
in children of different ages (a 4-year-
old patient has a body weight of 18 kg, a 
17-year-old patient has 83 kg).

All patients underwent standard radi-
ography of the spine (2 planes), CT and 
MRI, according to which the stage of 
spread was defined in compliance with 
the Enneking classification.

Persistent pain syndrome, the severity 
of which was evaluated by a 10-point VAS 
scale, and the presence or deterioration of 
neurological disorders were indications for 
surgical treatment. The basis for defining a 
surgical strategy option was the clinical pic-
ture of the disease and its imaging manifes-
tations. Patients with atypical imaging data 
underwent transcutaneous needle biopsy 
under C-Arm radiological control.

Postoperative follow-up of patients 
was performed for periods of 3, 6 and 

12 months after the surgery, and then 
once a year. A standard radiological study 
was performed after 3 months. An MRI 
was performed at 6 and 12 months, then 
once a year for the first three years after 
treatment. A CT scan with intravenous 
contrast and an MRI were recommended 
in cases of complaints indicating a pos-
sible recurrence of the tumor, regardless 
of the period of follow-up.

Statistical analysis was performed 
using “SPSS Statistics,” version 26. Each 
sample under study, which included less 
than 50 cases, was assessed for compli-
ance with the normal distribution law 
using the Shapiro-Wilk test. In the case of 
a normal distribution, the variables were 
characterized in the arithmetic mean (M) 
and standard deviation (±SD) form with 
a 95% confidence interval (95% CI); the 
median (Me) and the interquartile range 
[IQR] were used in the case of an abnor-
mal distribution. The differences in the 
indicators were recognized as statistically 
significant at p < 0.05.

Results

The analysis included data from 10 
boys and 14 girls (42 and 58 %, respec-
tively); the mean age (M ± SD) was 
13.70 ± 3.07 years (95 % CI: 12.40–15.01); 
the minimum was 4 years, the maximum 
was 17 years, including 4 children under 
10 years old and 20 children over 10 
years old with a median (Me [IQR]) 
of 14.5 [12–16] years (Fig. 1). The age 
structure of the sample indicates the 
predominance of symptomatic vertebral 
hemangiomas in adolescents. 

Most of the hemangiomas (19 out of 
24; 79 %) were localized in the thoracic 
vertebrae, and in the lumbar vertebrae in 
5 patients. Patients with cervical vertebral 
lesions were not included in the study.

In 7 (29 %) patients, the onset of clini-
cal manifestations of the disease was pre-
ceded by a registered fact of injury. More-
over, the presence of persistent, hardly 
suppressed by NSAIDs vertebrogenic 
pain syndrome with an intensity of 3 to 
5 points according to VAS at the time of 
admission to the hospital was noted in 
18 patients. Neurological disorders cor-
responding to types B and D by the Fran-

kel scale were found in 6 patients (4 girls 
and 2 boys).

Thirteen (54 %) cases corresponded 
to ESS S2 criteria (active or symptom-
atic non-aggressive benign tumors) and 
11 (46 %) corresponded to S3 criteria 
(aggressive, complicated course).

During the comparison of clinical and 
anamnestic indicators between patients 
with aggressive (complicated) and symp-
tomatic (uncomplicated) hemangiomas 
(ESS S3 vs ESS S2, based on imaging char-
acteristics), significant differences were 
found in the duration of the treatment 
pause and the length of hospital stay, as 
measured by the Mann-Whitney U test 
(p = 0.035 and p < 0.001, respectively; 
Table).

In aggressive hemangioma, the thera-
peutic pause was half as long as in symp-
tomatic one (median 150 and 300 days, 
respectively), while the duration of hos-
pital stay was 4.7 times longer (median 
47 and 10 days, respectively). This can 
be explained by the more severe condi-
tion of patients, the severity of clinical 
symptoms, the scope of treatment and 
postoperative rehabilitation.

No significant differences were found 
in the comparison groups when studying 
the remaining indicators.

Atypical imaging manifestations of 
hemangiomas were detected in 11 (46 %) 
of 24 patients, which was an indica-
tion for percutaneous needle biopsy 
to exclude the malignant process. The 
morphological diagnosis was established 
in six (55 %) cases. The diagnosis was 
not pathologically verified in 5  (45 %) 
patients; there were connective tissue 
and peripheral blood cells without atypia 
in the biopsy material, which was regard-
ed as the lack of a malignant process and 
was an indication for further surgical 
treatment.

In 13 children with symptomatic 
complicated hemangiomas, the main 
treatment method was transcutaneous 
cement vertebroplasty under C-arm 
radiological control. As an independent 
procedure, the surgery was successfully 
performed on 10 patients. The mean sur-
gery duration was 38.00 ± 5.87 minutes. 
In all patients, a considerable reduction 
in pain syndrome was achieved already 
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in the early postoperative period – up to 
1 point of VAS with a complete regres-
sion of vertebrogenic pain syndrome 
within 3 months. Selective angiography 
with embolization was performed in two 
patients 2 and 4 days before transcutane-
ous vertebroplasty; in both cases, com-
plete regression of pain syndrome and 
absence of recurrence were stated within 
one year and 9 years, respectively. There 
were no complications after vertebro-
plasty. An example of vertebroplasty is 
presented in Fig. 2.

In one case, after a percutaneous nee-
dle biopsy, the parents refused to per-
form subsequent surgery. Unfortunately, 
further contact with the patient was lost.

Six (25 %) patients underwent pre-
operative aortography with selective 
embolization of the vascular network 
of the tumor in order to prevent blood 
loss at the upcoming surgical site. The 
algorithm we currently use for the 
treatment of hypervascular spinal 
tumors in children when detecting 
a pronounced extravertebral com-
ponent of a tumor with an extensive 
tumor vasculature according to CT 
angiography and MRI includes selec-
tive angiography with embolization 
(SAE). Tumor ossification and regres-
sion of the extravertebral soft tissue 
component are the results of the use 
of SAE, and a reduced severity of pain 

syndrome, according to VAS, is pos-
sible after a single procedure. A con-
traindication to SAE is the presence 
of collaterals to the spinal cord in the 
arteries supplying the tumour.

The treatment of aggressive com-
plicated hemangiomas (11 patients) 
is much more complicated because of 
the lack of clear treatment algorithms 
and the choice of treatment strategies 

Fig. 1
Distribution of patients by age in the two study groups

A
ge

Patients

Group with patients under 10 years old

Group with patients of 11–14 years old

Table

Clinical and anamnestic features of children with aggressive (complicated) and symptomatic uncomplicated vertebral hemangiomas

Indicators Aggressive hemangioma 

(n = 11)

Symptomatic hemangioma 

(n = 13)

p

Patients’ age, years Me [IQR] min–maх Me [IQR] min–maх 0.198
14 [10.5–15.5] 4–17 15 [14–16] 10–17

Therapeutic pause, days Me [IQR] min–maх Me [IQR] min–maх 0.035*
150 [105.0–210.0] 30–540 300 [240–360] 30–1080

Length of hospital stay, days Me [IQR] min–maх Me [IQR] min–maх <0.001*
13–95 10 [8–16] 2–30

Gender, n (%)

Female 8 (72.7) 6 (46.2) 0.240
Male 3 (27.3) 7 (53.8)

Tumor localization, n (%)

Thoracic spine 10 (90.9) 9 (69.2) 0.327
Lumbar spine 1 (9.1) 4 (30.8)

Presence of injury, n (%) 5 (45.5) 2 (15.4) 0.182

* Differences are statistically significant (p < 0.05).

Years
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depending on the severity and duration 
of neurological disorders.

In one case, surgical treatment includ-
ed open cement vertebroplasty as well 
as decompression and reconstruction 
surgery with the removal of a verte-
bral tumor, anterior and posterior sta-

bilization of the spine under the same 
anaesthesia. The surgery duration was 
270 minutes; the CBV deficit was 3 %. 
The neurological status before and after 
surgery corresponded to type E by the 
Frankel scale.

One child underwent SAE, followed 
by simultaneous open cement verte-
broplasty as well as decompression and 
reconstruction surgery in one session. 
The surgery duration was 305 minutes; 
the CBV deficit was 14 %. Neurological 
disorders in the early postoperative peri-
od were without changes (type D accord-
ing to the Frankel scale).

The 360° decompression and recon-
struction surgeries are technically dif-
ficult and are accompanied by signifi-
cant blood loss. All such surgeries were 
performed in the first years of the study, 
including in the absence of the possibil-
ity of SAE.

In six cases, the procedure was per-
formed as an independent treatment 
technique. The mean surgery duration 
was 252.5 ± 28.9 minutes; the mean 
blood loss volume was 23.5 ± 6.4 % of 
the CBV. In one case, SAE was not per-
formed because of anastomoses detect-
ed during angiography between the ves-
sels supplying the hemangioma of the 
T8 body and the spinal artery. Three 
patients suffered from neurological dis-
orders prior to surgery. After surgery, 
there were negative changes in one case 
(an increase in motor disorders from 
type D to type A according to the Fran-
kel scale) associated with the syndrome 
of the radiculomedullary artery; there 
was a partial regression of disorders in 
the second case (from type B to type D 
according to the Frankel scale); and the 
neurological status did not changed in 
the third case (type D according to the 
Frankel scale).

The 360° reconstruction was per-
formed prior to SAE in three patients. 
After SAE, the mean surgery duration 
was 321.4 ± 52.0 minutes, and the mean 
intraoperative blood loss volume was 
49.6 ± 21.9 % of the CBV (therefore, 
SAE is ineffective). Two patients before 
surgery had a neurologic deficit with 
multidirectional changes after surgery: 
complete regression in one case (type D 
according to the Frankel scale before sur-
gery; type E after surgery); and temporary 
deterioration in the second case (type 
B according to the Frankel scale before 
surgery; type A one month after surgery; 
type B one year after). In another case, 

Fig. 2
Uncomplicated aggressive hemangioma of the T12 vertebra in a 13-year-old patient: 
MRI of the lumbar spine in the sagittal plane (a); CT scan of the lumbar spine in the 
sagittal plane showing osteolysis of the vertebral body in combination with hypertrophy 
of the remaining bone trabeculae (b), in the axial plane - honeycomb appearance 
or polka dot sign (c); the result of transcutaneous cement vertebroplasty of the T12 
vertebra on radiographs in frontal (d) and lateral (e) planes. Clinical complaints: back 
pain for 6 months with the severity up to 5 points on VAS with complete relief after 
vertebroplasty; follow-up up to 12 months with full preservation of the result

а

d

b c

e
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the postoperative onset of neurologic 
deficit was noted, followed by positive 
changes: type E according to the Frankel 
scale before surgery, type C by the Fran-
kel scale one month after surgery, and 
type D by the Frankel scale one year later. 
An example of two-stage treatment of 
aggressive complicated vertebral heman-
gioma of the T9 vertebra in combination 
with SAE and subsequent spinal recon-
struction is shown in Fig. 3, 4.

Therefore, 7 of 11 patients with 
aggressive complicated hemangioma 
had neurological disorders (Fig. 5). Their 
regression was observed in two patients, 
while the positive change was already 
observed one month after treatment and 
remained at the same level for a year. 
There was no change in the neurological 
status in two cases. In one case, a tem-
porary deterioration was noted, followed 
by a return to the preoperative neuro-
logical status; there was no reversion of 
motor functions to the preoperative level 
in two patients with worsening signs of 
myelopathy in the early postoperative 
period. The minimum duration of long-
term follow-up was 10 months, the maxi-
mum one was 13 years, no recurrence of 
the tumor process was noted.

Discussion

The term “aggressive hemangioma” 
reflects the complex of clinical and imag-
ing manifestations of a tumor. There are 
several classifications for determining its 
aggressive origin.

Laredo et al. [14] analysed the imag-
ing characteristics of adult patients with 
solitary hemangiomas and identified six 
features. These include the location at 
the level of T3–T9 vertebrae, total lesion 
of the vertebral body, the spread of the 
tumor process to the pedicle and arch of 
the vertebra, bone expansion with pro-
trusion of the cortical layer with indis-
tinct borders, the uneven trabecular 
structure of the hemangioma, and the 
epidural or paravertebral component of 
the tumor. Hemangioma was considered 
aggressive in the presence of three or 
more signs [14].

According to the radiological fea-
tures, Gaudino et al. [15] identified three 

types of vertebral hemangioma: typi-
cal, atypical and aggressive [15]. The 
authors classified cavity (cavernous) 
tumors without characteristic imaging 
signs as atypical. These include under-
lined vertical trabeculae, honeycomb 
appearance, and/or the polka dot sign 
[15, 16], usually registered in aggressive 
vertebral hemangiomas. At the same 
time, atypical vertebral hemangiomas 
are usually latent (ESS1 S1), and the 
absence of typical manifestations of 
vertebral hemangioma may result in a 
misdiagnosis [16, 17].

The classification signs that define 
two clinical variants of the tumor 
(asymptomatic and symptomatic) with 
a definition of a non-aggressive and 
aggressive clinical and imaging course 
for vertebral hemangiomas has been 
clarified [18]. The most severe variant 
(symptomatic aggressive vertebral hem-

angiomas) includes two subtypes: with or 
without an epidural component. 

In order to clarify the localization, 
prevalence, and presence of extraver-
tebral spread, CT and MRI are used. On 
MRI, the hemangioma is usually char-
acterized by high signal intensity in T1- 
and T2-weighted sequences [19]. Atypi-
cal hemangioma is manifested on CT by 
osteolysis of the vertebra in combination 
with hypertrophy of preserved bone tra-
beculae; extravertebral spread is mani-
fested with a paraosseous mass effect on 
MRI and extremely rarely with a patho-
logical vertebral fracture [20].

In modern domestic practice, an 
adult-patient-centered scale for evalu-
ating the aggressive nature of vertebral 
hemangiomas, including nine radiologi-
cal and clinical criteria, has found wide 
application [21, 22]. Two forms of aggres-
sive hemangiomas are identified to stan-

Fig. 3
Complicated aggressive hemangioma of the T9 vertebra with an epidural component 
in a 16-year-old patient: MRI of the thoracic spine with compression of the dural sac 
of the spinal cord at the T9 level (a, b); CT scan of the thoracic spine with osteolysis 
of the T9 vertebra in combination with spinal canal stenosis (c); selective angiography 
with embolization of the T9 vertebra (d)
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dardize medical practice: uncomplicated 
and complicated. The first one has no 
extravertebral spread or compression of 
neural structures, and its clinical signs are 
limited to local pain syndrome. Compli-
cated aggressive hemangioma is marked 
by the presence of an extravertebral 
component and clinical manifestations 
of compression both of the spinal cord 
and spinal nerves. Therapeutic strategies 
for aggressive vertebral hemangiomas are 
defined by clinical manifestations.

The analysis of our cohort of children 
with aggressive vertebral hemangiomas 
enables us to draw attention to some 
peculiarities of the pathology interpreta-
tion and treatment strategy.

Asymptomatic inactive (latent or S1 
according to the ESS) hemangiomas, 
which do not require treatment and for 
which over-time MRI monitoring is suf-
ficient, are outside the scope of this study. 
The clinical interpretation of aggressive 
vertebral hemangiomas is quite different 
from the radiological one. On the one 
hand, an uncomplicated symptomatic 
(clinically aggressive) vertebral heman-

Fig. 4
The result of surgical treatment of a complicated aggressive hemangioma of the T9 vertebra with an epidural component: the stage 
of decompression of the dural sac of the spinal cord, the tumor tissue is indicated by arrows (a); postoperative radiographs of the 
thoracic spine in direct (b) and lateral (c) planes after two-stage surgical treatment (selective angiography with embolization + 
360° reconstruction)
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gioma without an extravertebral com-
ponent corresponds to an active tumor 
according to ESS for benign lesions and 
may be marked as S2. On the other hand, 
a clinically asymptomatic (accidental 
imaging finding), but increasing in size 
under dynamic control and remaining 
within the vertebral body (intracor-
partmental) tumor according to imag-
ing signs should also be considered and 
marked as active one. This poses a tac-
tical dilemma: either to continue the 
observation with an unclear answer to 
the question “how long?” or to perform 
vertebroplasty with the potential risk of 
peri-manipulation complications in the 
initial clinical absence of symptoms. Per-
haps, the clinical description of the con-
cept of “symptomatic” for such tumors 
is sufficient for choosing an active treat-
ment strategy.

Uncomplicated and complicat-
ed symptomatic vertebral hemangio-
mas were found at almost the same 
rate, amounting to 13 and 11 cases, 
respectively.

In neither case were vertebral heman-
giomas accompanied by a pathological 
fracture (decrease in height or wedge 
shape of the vertebral body), resulting in 
doubt about their etiological significance 
for this pathology in children.

There are no treatment guidelines 
for vertebral hemangiomas in children. 
However, for uncomplicated heman-
giomas accompanied only by pain syn-
drome, the puncture percutaneous ver-
tebroplasty procedure recommended for 
adults proved to be absolutely effective 
and provided a stable clinical outcome, 
especially since most of these patients 
are teenagers.

The choice of treatment strategy for 
complicated aggressive vertebral hem-
angioma is more difficult. In this case, we 
recommend an algorithm (Fig. 6), which 
is based on two signs: the presence or 
absence of neurological disorders and 
the direction of extravertebral tumor 
spread (epidural or paravertebral).

Considering modern technologies, we 
abandoned the 360° reconstruction per-
formed at the initial stages as an inde-
pendent treatment in favour of less trau-
matic decompression and stabilization 

procedures in combination with previ-
ous selective arterial embolization and/
or open vertebroplasty. Moreover, the 
opportunities of modern endovascular 
surgery provide for selective emboliza-
tion of the main blood vessel in its pres-
ence, a small vasculature with a branch-
ing type of blood supply to the tumor, 
or a combination of them. The choice 
of embolizing material depends on the 
size of the blood vessel or malformation, 
as well as on the need for a temporary 
or permanent outcome of treatment. In 
the case of an aggressive tumor without 
neurological complications, such treat-
ment can be used not only as prepara-
tion for subsequent surgery, but also as 
an option for self-treatment, including 
repeated one, which is used for other 
hypervascular tumors in children [23].

We cannot ignore the fact that the 
duration of the therapeutic pause in 
complicated vertebral hemangiomas 
proved to be considerably less than in 
uncomplicated ones. This allows us to 
consider that the commonly interpreted 
as successive phases of the tumor stages 
are actually variants of its course.

Conclusion

Symptomatic vertebral hemangiomas in 
children are not only quite rare, but also 
because of the peculiarity of clinical and 
imaging manifestations require differ-
entiated treatment strategies depending 
on the aggressive nature of the course 
and the presence of neurological 
complications. Meanwhile, the used 
options for surgical treatments are 
quite diverse and include SAE, cement 
vertebroplasty, vertebral reconstruction 
with anterior and posterior stabilization, 
spondylectomy, as well as a combination 
of techniques.

Differentiation of approaches to the 
treatment of aggressive uncomplicat-
ed (ESS S2) and complicated (ESS S3) 
vertebral hemangiomas in children has 
shown good long-term outcomes. Mean-
while, the vertebroplasty techniques used 
in adults proved to be equally effec-
tive for uncomplicated symptomatic 
hemangiomas.

The most radical treatment of compli-
cated vertebral hemangiomas in children 
is 360° reconstruction. Nevertheless, this 

Aggressive complicated 
vertebral hemangioma

Laminectomy +
 open VP 

(risk of SC compression 
when filling the epidural 

component)

SAE + closed 
percutaneous VP; 

repeated SAE 
are possible

SAE, 
including repeated

SAE; laminectomy + 
open VP + anterior 

decompression of the SC 
through the posterior approach, 

instrumental stabilization

Neurological disorders

Spread of extravertebral component

No

Epidural
Epidural; 

epidural + paravertebral

Paravertebral

Yes

SAE, 
including repeated

Fig. 6
Algorithm of treatment strategy for patients with complicated aggressive vertebral 
hemangiomas: VP – vertebroplasty; SAE – selective angiography with embolization; 
SC – spinal cord
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surgery is the most traumatic and may 
trigger the development of neurologi-
cal complications. Procedures decreas-
ing tumor vascularization, such as pre-
operative SAE and intraoperative open 
(post-laminectomy) vertebroplasty, can 
improve the visualization of the surgical 
site, reduce both the traumatic nature of 
the surgery and the blood loss volume 

during subsequent instrumental stabili-
zation of the spine.

It is understood that the very fact of 
neurological disorders associated with 
compression of the spinal cord by a 
vascular tumor is a prognostic concern, 
since in 27% of cases it is accompanied 
by an aggravation of neurological symp-
toms after surgery.
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